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This  curriculus  outline,  student  guide,  and 
instructor  guide  for  a  secondary- post secondary- level  course  in  scuba 
diviag  (diver  secoid  class)  is  one  of  a  nunber  of  lilitary-developed 
curriculua  packages  selected  for  adaptation  to  vocational  instruct  ion 
and  curristtlum  develDpaent  in  a  civilian  setting.  Purpose  statei^for 
the  42 5- hour  course  is  to  provide  training  necessary  to  perfora 
operatlanal  activities  and  saintain  open  circuit  scuba  surface 
supplied  air  diving  eguipaent  and  related  acsessories/eguipaent  as  a 
■eaber  ot  a  teaa.  The  plan  of  instruction  suggests  nusber  of  lessons 
and  hours  of  classrooa  and  laboratory  tine  for  twelve  units:  Physical 
Conditioning,  Diviag  Physics,  Medical  Aspects  of  Diving,  open  Circuit 
Scuba  Diving,  Diving  Orientation,  Onderwater  Basic,  underwater 
Advaocel,  Lightweight  Diving,  Underwater  Tools,  Underwater  Cutting 
and  Helding,  Diving  Eguipnent  Be^air,  and  Hyperbaric  Chaaber.  The 
curriculua  outline  describes  obiectives  and  lesson  duration  and  lists 
•guipsent  needs  and  references.  Contents  of  the  student  guide  iaclude 
objectives  and  inforaation,  assionaent,  job,  and  notetakiag  sheets. 
The  instructor  guide  contains  objectives,  outline  of  instruction,  and 
student  and  Instructor  activities.  An  additional  military  diving 
■anual  ic  recoaaended  with  the  note  that  it  aay  be  obtained  froa  the 
Governaent  Printing  3ffice.  The  course  could  be  used  in  a  group 
situatiOQ  or  adapted  for  individual  study.  (tlB) 
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MILITAFY  CURRICULUM  MASEBIALS 


U\e  military^-develaped  curriculvm  materials  in  this  cXJurse 
package  were  selected  by  the  National  Center  for  Research  in 
Vocational  Education  Military  Curriculian  Project  for  dissem- 
ination to  the  six  regional  Curriculian  Coordination  Centers  and 
other  instructional  materieds  agencies.   Tine  purpose  of 
disseminating  tliese  courses  was  to  make  curriculum  materials 
developed  by  the  military  more  accessible  to  vocational 
educators  in  the  civilian  setting. 

Hie  course  materials  were  acquired,  evaluated  by  project 
staff  and  practitioners  in  the  field,  and  prepared  for 
dissemination.    Materials  v^ch  were  specific  to  the  nilitaxy 
were  deleted,  cc^iyrighted  materi£ds  were  either  emitted  or  appro- 
val for  their  use  was  obtained.    These  course  padcages  contain 
curriculum  resource  m^iiecials  v^J.ch  can  be  adapted  to  support 
vocational  lnstructic»r  and  curriculum  develcpntent. 


The  jNational  Center 
Mission  Statement 


The  National  Center  fbn  Research  in 
Vocational  Education's  minion  is  to  increase 
the  ability  of  diverse  agencf^.  Institutions, 
and  organizations 'to  solve  educational  prob- 
lems relating  to  individual  career  planning, 
preparation,  and  progression.  The  National 
Center  fulfills  its  mfssion  by: 

•  Generating  knowledge  through  research 

•  Developing  educational  programs  and 
products 

.  •  Evaluating  individual  program  needs 
.    and  outcomes 

•  Installing  educational  programs  and 
products  " 

•  Operating  information  systems  and 
services  ,  . 

•  Conducting  leadership  development  and 
'    training  programs 

FOR  FURTHER  INFORMATION  ABOUT 

Military  Curriculum  Materials 
WRITE  OR  CALL 

Program  Information  Office 

The  Natiomii  Center  for  Se$earch  in  Vocational 

Education 
The  Ohio  State  University 
>        1960  Kenny  Road.  Columbus,  Ohio  43210 
Telephone:  614/486-36&5  or  Toll  Free  800/ 

84M815  within  the  continenul  U.S. 
'  (except  Ohio) 
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What  Materials 
Are  Available? 


arv  activity  to  increase  the  accessibility  of 
military-developed  curriculum  materials  to 
vocational  and  technical  educators. 

This  project,  funded  by  the  U.S.  Office  of 
education,  includes  the  identification  and 
acquisition  of  curriculum  materials  in  print 
form  from  the  Coast  Guard,  Air  Force, 
Army,  Marine  Corps  and  Navy. 

Access  to  military  curriculum  materials  is 
provided  througb  a  "Joint  Memorandum  of 
Understanding' 'between  the  U.S.  Office  of 
Education  and  the  Department  of  Defense. 

The  Qcquired  materials  are  reviewed  by  staff 
and  subject  matter  specialists,  and  courses 
deemed  applicable  to  vocational  and  tech- 
nical education  are  selected  for  dissemination. 

The  National  Center  for  Research  in 
Vocational  Education  is  the  U.S.  Office  of 
Education's  designated  representative  to 
acquire  the  materials  and  conduct  the  project 
activities. 

Projact  Staff: 

Wesley  E.  Budke,  Ph.D.,  Director 
National  Center  Clearinghouse 

Shirley  A.  Chase,  Ph.D. 
Project  Director 


One  hundred  twenty  coufses  on  microfiche 
(thirteen  in  paper  form)  and  descriptions  of 
^ach^  have  been  provided  to  tKe ^vocational 
Curriculurn^oordinjtion  Centers  and  other 
instructional  materials  agencies  for  dissemi- 
nation. 

Course  materials  include  programmed 
instruction,  curriculum  outlines,  instructor 
guides,  student  w^orkbooks  and  technical 
manuals. 

The  120  courses  represent  the  following' 
sixteen  vocational  subject  areas: 


Agriculture 
Aviation 
Building  & 

Construction 

Trades 
Clerical 

Occupations 
Communications 
Drafting 
Electronics 
Engine  Mechanics 


Food  Service 
Health 

Heating  &  Air 
Conditioning 
Machine  Shop 
Management  & 
Supervision 
Meteorology  & 

Navigation 
Photography 
Public  Service 


The  number  of  courses  ih6  the  subject  areas 
represented  will  expand, as  additional  mate- 
rials with  application  to  vocational  and 
technical  education  are  identified  and  selected 
for  dissemination. 


How  Can  These 
Materials  Be  Obtained? 


1^ 


Contact  the  Curriculum  Coordination  Center 
in  your  regipn  for  information  on  obtaining 
materials  (e.g.,  availability  and  cost).  They 
will  respond  to  your  request  directly  or  refer 
you  to  an  instructional  materials  agency 
closer  to  you. 
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1515  West  Sixth  Ave. 
Stillwater.  OK  74704 
405/377  2000 


NORTHEAST 

Joseph  F.  Kelly.  Ph.D. 
Director 

225  West  State  Street 
Trenton,  NJ  08625 
609/292^562 


NOHTHWEST 
William  barrieJs 
Director 
Building  17 
Airdustrial  Park 
Olympia.WA  98504 
206/7530879 

SOUTHEAST 

James  F.  Shill.  Ph.D. 
Director 

Mississippi  State  University 

Drawer  DX 
Milsistippi  State,  MS  39762 
601/325-2510 

WESTERN 

Lawrence  F.  H.  Zane,  Ph.D. 

Director  . 

1776  University  Ave. 

Honolulu,  HI  96822 

808/948-7834^ 


DIVER  SECOND  CLASS 
A-433-0022 


Unitftd  StaCtts  Navy 
March  1976 


TT 


Clanroom  Count 


15-3 


Matarology,  Navigation, 
Marltlnt  Occupations 

Grada  11  -  Adult 


Print  ^jq-^ 

Micro  ficlie:  2^ 


Availibillty: 

Vocational  Curriculum 


Contants: 


Unit  1.0-'»hyslcal  Conditioning 


Unit  2.0-Divlng  Physics 


Unit  3.0-Mcdlcal  Aspects  of  Diving 


Unit  4.0-0p«n  Circuit  SCUBA 
Diving 


Unit  S.O-Dlvlng  Orientation 
xUnit  6.0-Undervatfer  Basic 


Unit  7.0-Undervater  Advanced 


Unit  8  "^Lightweight  Diving 


Unit  9.0-Underwater  Tools 


tn  ft  Underwater  Cutting  and 


Unit  ll.O-Dlving  Equipment  Repair 


Utait  12.0-Hyperbaric  Chamber 


jfi 

i 

s 

o 

& 

> 
»- 


j 

1 

li 

1 
1 

1 

•  * 

Jl 

J 

.» 

1 

< 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X   Matarialj  are  reconniended  but  not  provided. 


O 


e 


J 
J 

II 

i 

il 

1 

II 
If 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

e 
o 

I 
t 


1 

»i 

1 
n 
i 

.k 
1 

ERIC 


@IAT10NAL  CENTER 
ISEARCH  IN  VOCATIONAl  EOUCi(TldN 


,9 


1t60  K«i«»y  RMd 
Colufffibui,  Ohio  432* 
(•141 


A-433-0022 


m.  eourn  1.  <l„lgn«i  to  provld.  training  n.otury  to  p.rfonn  op.r.eloMl'  .ctlvitl..' 

■    uTil  n?j[!^''*L^°?*'^'^^"^"^  contain,  ont  Usaon  covering  60  hours  of  instruction. 

Unit    2.0-  Diving  Physics  consists  of  2  Iss.on.  covrlng  30  hours  of  instruction. 

D«coflq)rasslon  Chirting  (24  hours) 
Diving  Fomulaa  (6  hours) 
^""^^    3-0-M*<ilcal  Aspects  of  Tii^H^^  i.  compoasd  of  6  lessons  requiring  30  hours  of 
instruction. 

Resuscitation  (1  hour)  ,  ' 

Heiworhags  and  .Shock  Treatment  (1*5  hours)  ' 

First  Aid  Trsatnent  (5H  hours) 

Diving  Disease/ Injury  Treatment  (21  hours) 

Dangerous  Marine  Life  (1  hour) 

^•'^-Qp^n  Circuit  Scuba  DlytnH  include- 10  lessons  covering  62  hours  of  instruction. 

Visual  Signals  (*5  hour) 
t  SCUBA  Inspection  and  Msintenance  (U  hours) 

Open  Circuit  SCUBA  Charging  (lij  hours) 

Planning  (1  hour) 

Surface  and  Compass  Swims  (10  hours) 

Olearlng,  Ditching,  and  Donning  Open  Circuit  SCUBA  (17  hours) 

Night  Bottom  Search  (8  hours) 

Underwater  Hull  Inspection  (7  hours) 

General  Safety  Precautions  (3k  hours) 
""^•^    .5-°"  PlvitiK  Or;^entation  contain.  3  lessons  requiring  30  hours  of  instrtictlon. 

MK  V  Deep  Sea  Diving  System  (5  hours) 

MK  V  Deep  Sea  Diving  System  Diver  (11  hours) 

MK  V  Deep  Sea  Diving  System  Tender  (13  hours) 
Underwater  Basic  consists  of  3  lessons  covering  30  hours  of  instruction. 

MK  V  Deep  Sea  Diving  System  (5  hours) 

MK  V  Deep  Sea  Diving  System  Diver  (12*5  hours) 

MK  V  Deep  Sea  Diving  System  Tender  (12*5  hours) 
Unit    -.0-  Underwater  Advanced  has  3  lessons  requiring  30  hours  of  Instruction. 

Pre-Dive  Check  List  (9  hours) 

MK  V  Deep  Sea  Diving  System  Diver  (11  hours) 

MK  V  Deep  Sea  Diving  System  Tender  (10  houjs) 
""^•^  Ll«htweiKht  DivlT^  contains  3  lessons  covering^  hours  of  instruction. 

Lightwelghc  Diving  System  and  Diver  (18  hours) 

Clayton  Diving  Heater  System  (12  hours) 
Unit    9.0-  Underwater  Tgols  consists  of  one  lesson  covering  30  hours  of  instruction. 
Unit  10.0-  Underwater  Cutting  and  Welding  contains  one  lesson  requiring  30  hours  of 
instruction. 

Unit  U.On  Diving  Equipment .  Repair  cont.. -cns  5  lessons  concernlna  the  MK  V  Deep  Sea 
Diving  System  which  require  30  hours  of  instruction. 

Helmet  and  Dress  (14  hours) 

Umbilical  (5  hours) 

N'on-Retum  Valve  (5*5  hours) 

Air  Control  Valve  (5*5  hours) 
Unit  12.0-  Hyperbaric  Chamber  has  one  lesson  requiring  30  hours  of  instruction. 


In 


A-433-0022 


CoufM  OMeriptiMi:  (coaClau«<i) 


This  courM  contain*  both  tamch«r  and  atudant- mat«rl«l».    Th«  printed  instructor 
MtliriAls  iiiclud*  a  currlculun  outline  describing  object iva»  and  lesson^ durat iori,  . 
and  an  Inatructional  guide  containing  objectlvet.  outline  of  iastruction.  and  student 
and  instructor  activities.    The  student  guide  contains  infornatlon»  asslgtunant,  job, 
and  notetaking  sheets. 

An  additional  military  diving  manual  Is  recommended  but  not  provided.    This  course 
could  be  usad  in  a  group  sitjuatlon  or  adapted  for  Indivitlual  study. 
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lABIX  OP  CCJHTiiiNTS 


- 

Curriculum  Outline 
Student  Quide 
Instructor  Guide 

1 

99 
770 

Topic 

Curriculum 
Outli^ 

Student 
Guide 

Student 
Workboolc 

Uhit 

I.O   Rqrsical  Conditio^^ing 

100 

770 

U&lt 

2.0   Diving  Rqrslcs 

9 

^'159 

789 

Unit 

-3.0   Medlcftl  Aspects  of  Diving 

Ih 

258 

866 

Uhit 

U.O    Open  Circuit  SCUBA  Diving 

2k 

369 

1053 

Unit 

?.0   Diving  OrientAtion 

ho 

105* 

1289 

Unit 

6.0   Undexvater  Basic 

U5 

220* 

IZkl 

Unit 

7.0   Undenreter  Advanced 

51 

510 

iko& 

Unit 

8.0    Lightweight  Diving 

55 

529 

IU35 

Uhit 

9.0   Undenrater  Tools 

63 

6lU 

1519 

* 

Unit 

10. 0   Underwater  Cuttii^g  &  Welding 

6k 

680 

1573 

Unit 

U.O    Diving  Equipment  Repair 

68 

719 

1609 

Unit 

12.0   liyperbaric  Chaober 

7k 

7U9 

I65U 

*  The  studunt  ^ide  Is  arranged  in  Volumes  A  to  L  which  generally 
correspond  to  the  sequence  of  the  units.    However,  Volume  A  contains 
Units  1.0  and  5.0.    Unit  6.0  is  contained  in  Volume  C. 
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im^ORMATTON  SHEET* 


Support  liPterlals  fcr  Diver  Second  Class^  15-3 


U.S.  Navy  Diving  ..ar.ual  (Air  Dlvlnp,) .    Vol.  1  NAVSHIPS  099A-001-9niO. 
Reprint  1977  "(''^lO. 00) 

U.S.  Navy  Dtvlng  Manual  (Mlxed-Cas  Diving).    Vol.  2  NAVSHIPS  0994-001-9010, 
Reprint  1977  ($8.00)  ' 


For  ffale  by  Superintendent  of  Documents,  U.S.  Government  Printing 
Office,  Washington,  i).C.  20402.     (Also  available  at  regional  GPO 
Bookstores.) 


Please  attacl^  to  paper  copy  of  the  course.  ^. 
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CURRICULUlf  OUTLINE 
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PREPARED  BY 

NAVAL  SCHOOL,  DIVING  &  SALVAGE 
WASHINGTON  NAVY  YARD 
WASHINGTON.  D,  C.  20374 


A-433-0022 


PREPARED  FOR 

SERVSCOLCOM,  SAN  DIEGO,  CALIFORNIA 
NAVSUBTRACENPAC,  PEARL  HARBOR,  HAWAII 

HCDTWO,  NORFOLK,  VIRGINIA 
U,  S.  NAVSHIPREPFAC,  SCBIC  BAY,  P.  I. 
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covm  PiysE 

Qours*  tlcl« 

Dlv«r  Second  Class 

Cours*  Lsngth: 

Contact  Hours 

12  Wesks 

Locations  at  which  caught: 

Service  Schools  Lommand,  San  Diego,  CA 

Naval  SubCiArlna  Training  Center,  Pacific 
Pearl  Harbor,  Rave 11 

Harbor  Clearance  Unit  Two,  Norfolk,  VA 

U.S.  Navy  Ship  Repair  Facility,  Sublc  Bay, 
Republic  of  Philippines 

Class  capacity: 

(formal  16 

Maxlaun  30 

Minimum  8 

Instructors  required  per  class  based 
on  normal  capacity: 

4  for  Laboratory  Units 

Activity  Preparing  CurrlcTilum  Outline 

Naval  School,  Diving  and  Salvage,  Weshington 


QUALIFICATION  FACTORS  PGR  DIVER  SECOND  CLASS: 

1.  Knowledg*  of  diving  physics:   affects  of  prussure; 
'inUerwacer  physiology  and  msdlcias,    including  lirst 
aid. 

2.  Understand  the  theory  and  practice  of  decompression 
and  use  of  the  decompression  tables. 

3.  Know  the  nomenclature  of  air  diving  equipment  and  the 
function  of  component  parts. 

^^       Oress  and  tend  divers  properly. 

5.  Know  all  diving  signals. 

6.  Ilaintaln  all  diving  logs  and  sheets. 

7.  Test,   repair  and  adjust  all  air  diving  equipment  and 

determine  whether  it  is  sa£&   for  use. 

8.  Know  the  operation  of  and  preventive  maintenance 
concerning   all  air  diving  equipment  such  as,  com- 
pressors, hoses,  helmets,  suits,  and  open  circuit 
SCUBA.  (PMS) 

9.  Know  the  methods  and  procedures   employed  in  searching 
for  and   recovering  objects   from  th^  ocean. 

10.  Know  the  nomenclature  of  and  be  able   to  operate  pro- 
perly  a   recompression  chamber. 

11.  Demonstrate  practical  application  of  marlinspike 
seamanship   to  diving  operations. 

12.  Know  the  contents  and.  use  of  Volume   I,   U.S. Navy 
Diving  Manual. 

13.  Prnperly  use  underwater   cutting   nnd  welding  procpdures 

'  '  '•  •■  •     •'  '  '     I  f|  .  i  .  iMMc  II  I       ..I     /(    .|  M  .-I  I  i  I  t  Ofl      (•  II  I'.A    n  f  vr  r  . 
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The  Blv«r  Second  Class  Cours*  ii  dvtlgned  to  orovlde  personnel  irlth  the  f 
tTelnlxig  accttsssoy  to  oerform  OD«rtttional  activities  and  maintain  ooea  1 
circuit  3CTBA   turfaca  suoolled  air  d^.vlng  eouiomaat    and  r«latad 
aec«ttorlM  'eouitsmaAt    as  a  msRiber  of  a  team     Oo«ratloaa  nay  be  onrfomed 
tmo.  turfmca  or  tubsurfsce  vessels    shin  r«o«lr  facilities  or  other  selected 
shore  Installations  as  necessary   dependant  ueon  orgaaisationat  rii  salons 
add  commander's  reoulrements . 
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UNIT  1.0 


HIIYSICAI.  COMOrriONfMC 


Cnntauc  Huuri  AXlottttfl  this  Unit 

ClaHMfooa  f..lboraLnry 
i    Hours  5H  Hours 


TERMINAL  OBJECTIVES: 

Supported  Enclttly  by  this  Unit: 

1  .    Whjn  th«  itudcnt  complttts  thl»  courat  he  will  h«v« 

»«int«ln«d  *  Uv.l  of  physical  conditioning 
•ufficlsnt  to  allow  hln  to  p«rtlclp*t«,  without  undu« 
strtst.  In  diving  t*«lnlng  activities. 

LESSON  TOPIC   l.i         PHYSICAL  CONDITIONING 

* 

Contact  Hours  Allotted  this  Lesson  Topic: 

Classroom  Laboratory 
1    Hours  51  Hours 

TERMINAL  OBJECTIVES: 

Supported  entirely  by  this  lesson  topic: 
1.     From  previous  page. 
ENABLING  OBJECTIVES 

When   the  student  completes  this  lesson   topic,' he  will  be 
able   to:  • 


During   the   first  week  of  physical  training  RUN  con- 
tinuously for  five  minutes  and  PERFORM  five  repeti- 
tions of  each  of   the  exercises  contained  in  the 
terminal  objective. 

During  the  second  week  of  physical  training,  RUN  con- 
tinuously for  ten  minutes  and  PERFORM  ten  repetitions 

of  each  of  the  exercises     contained  in  the  terminal 
objective. 

I>A»cing   the  third  week  of  physical  training  RUN  con- 
tinuously for  fifteen  minutes  and  PERFORM  fifteen 
repetitions  of  each  of   the  exercises  contained  in 
the  terftinal  objective. 

,5 

During   the   fourth  and   subsequent  weoks  or  phvsical 
training,   RUN  continuously   for  twenty  minvites  and 
n-RFORM  twenty   repetitions  of  each  of   the  exercises 
contained  in  the   terminal  objectives. 
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UNIT  2.U 


DIVING  PHYSICS 


Contact  Hours  Alloctftd  this  Unit: 


Cl«st rooa 

3d  .Hours 


Laboratory 
0  Hours 


TERMINAL  OBJECTIVES: 

Supportad  Eatiraly  by  this  Unit: 

1.  Whan  tha  studant  complatas  this  course  ha  will  ba  abla 
to,  glyan  tha  following  diving  situations:  Normal 
working  divM  to  includa  dapth*  job,  bottom  tlma  and 
watar  dacomprassion ;  nornal  working  diva  to  Includa 
dapth,  job,  bottom  tiaa,  and  surfaca  dacomprassion; 
and  normal  working  diva  to  includa  dapth,  job,  bottom 
tine  and  surfaca  dacomprassion,  02.     Perform  necessary 
computations  correctly,   select  proper  descant/asce  t 
rates,   select  proper  decompression  schedules  and, 
using  the  Information,   complete  the  Diving  Chart  and, 
if  applicable,   repetitive  dive  worksheet. 

2.  When  the  Student  completes  this  course  ha  will  be  able 
to,   Klven  a  diving  situation  and  a  sheet  containing 
for-iulas   used  in  diving,   select  the   applicable  formula( 
and  solve   the  problem  posed  in  the  situation. 


LESSON  TOPIC  2.1  DECOMPRESSION  CHARTING 

Contact  Hours  Allotted  this  Ltssoa  Topic: 

Classroom  Laboratory 
24     Hours  0  Hours 

TERMINAL  OBJECTIVES 

( 

Supported  tntlrsly  by  this  Ltsaon  Topic: 

1.     Wh«n  th«  student  complstts  "this   courss,  h«  will  be  able 
to.  given  the   following  diving  situation:   Normal  working 
dive  CO  include  depth,  job,  bottom  time,  and  water  de- 
compression; Normal  working  dive  to  include  depth,  Job, 
bottom  time  and  surface  decompression;  and  normal  work- 
JAg  dive  to  include  depth,   Job,  bottom  time  and  surface 
decompression,  02.^   Perform  necessary  computations 
correctly,   select  proper  descent/ascent  rates,  select 
decompression  schedules  and,   using   the  information, 
complete  the  Diving  Chart  and,   if  applicable.  Repetitive 
Dive  Worksheet. 

ENABLING  08JECTIVES 

When  the  student  completes  this  Lesson  Topic,   he  will  be  able  to: 

1.  DEFINE  and  DESCRIBE,   in  writing,    terras  used  in  Diving  Physics. 

2.  DESCRIBE,   in  writing,    the   following  as   to  how  they  affect  the 
diver  underwater: 

a.  Boyle's  Law 

b.  Charles'  Law 

c.  Oalton's  Law 

d.  Henry's  Law 

e.  Heat  transfer 

f.  Sound  transmission 

g.  Light  refraction 

3.  Decompression  schedules: 

a.  urally  LIST' the  name  of  each  table  in  air  and  02 
decompression. 

!5.  orally  EXPLAlN'the  application  of  the  Repetitive 
Dive  Worksheet,  recompression  chamber,  breathing 
oedlas,   depth  gauges  and   time  pieces. 

c.     DESCRIBE,    in  writing,'  how  the  use  of  various  diving 

equipment  affects  de<tompression .  # 
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LESSO.^  TOPIC  2.1  (Conclnutd) 
ENABLING  OBJECTTVES 

U.     DF.FINE»    In  wrlttag,   tclectsd   Ctt  rms         iiS(*H   Ln  nlr 
dttcomp r« salon . 

DESCRIBE,  orally,    tht  scqusaca  of  compuC«Clon  for 
dacaralalag  ch«  dacomprt sa ion  schadul*   for  a  rapa- 
tlclva  diva. 

f.  DESCRIBE,  orally,   th«  aaqucnca  of  compucaclon  for 
daearnlalng  cha  aalactlon  of  th«  propar  d*compras- 
slon  achadula  and  cha  rata  of  aacant  to  tha  flrat 

stop , 

g.  Orally  EXPLAIN  Cha  naad   for  dacomprasston  and 
daconpre ss Ion  achedulas. 

h.  Orally  DESCRIBE   ch«  conditions  undar  which  tha 
nead  for  additional  decompression  other   than  that 
computed  would  be  used. 

I.     Orally  EXPLAIN  the  limits   imposed  by   tha  utiliza- 
tion of  oxygen  for  decompression. 

j.     Orally  DESCRIBE   cha   fundamentals  involved   in  de- 
compression when  high  altitude  diving. 

k.     DESCRIBE,   in  writing,    the  most   vital  requirement 
of  breaching  media  composition,   depth  and  time. 

1.     Orally  DESCRIBE   the  basic   types  of  decompression 
tables  . 

m.     Navy  Decompression  Tables    (Air)  Syscem. 

(X)      For  the  following: 

)  fa)  Decompression  Procedures. 

(b)  Standard  Air  Decompression  Schedules. 

(c>  Mo-Decompression  Limits. 

(d)  Surface   Interval  Credit. 

(e)  Repetitive  Dive  Time  Table. 

(f)  Exceptional/Extreme  Exposure. 

(g)  Stirface   Decompression  Using  Air. 

(h)  Nitrogen-Oxygen  Equivalent  Air  Depth  T.\bla. 

(i)  Nitrogen-Oxygen  Equivalent  Exceptional  Exposura. 


TOPIC  2.1  (Continued) 


(J)   SurfmcA  DAcomp rtttlon  Using  O2. 
(k)  0x7g«n  Dspth  Tin*  Llmlcs. 
(1)  Diving  Charts. 

(2)  Orally  EXPLAIN  cht  functlon(s).  source  of 
Infornation  required  for  use,   end  «  descrip- 
tion of  the  component. 

(3)  Orally  DESCRIBE  the  physical  location  of  each 
coaponent  part  (section)  within  th-e  major  com- 
ponent pare. 

(4)  Oraily  DESCRIBE  how  each  component  contributes 
to   the  control     --«mplished  by  the  use  of  the 
decompression  .  ile  system. 

(5)  WORK,   in  wri:ing,   a  hypothetical  dive  using 
the  Standard  Decompression  Schedule. 

(6)  WORK,   in  writing,  a  repetitive  dive  using  the 
Repetitive  Dive . Worksheet . 

(7)  WORK,   in  writing,  a  surface  decompression  dive 
using  oxygen. 

(8)  WORK,   in  writing,   a  surface  decompression  dive 
using  air. 

(9)  Orally  DESCRIBE  the  use  of   the  Nitrogen  Air 
Equivalent  Air  Depth  Table. 

(XO)   Orally  DESCRIBE  the  use  of   the  Oxygen  Partial 
Limits  and  Oxygen  Depth  Time  Limit. 

(11)   Given  the  maximum  depth/ time   limits  for  each 
component  and  the  maximum  partial  pressure 
limits,   STATE,   in  writing,   the  set  point(s) 
in  terms  of  the  effects  of  operating  above 
or  below  them. 
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LESSON  Tap IC  2.2 


DIVING  FORMULAS 

Contftce  Hours  Allottad  This 
L««soa  Topic: 


6  Hours 


Ltiboraiory 
0  Hours 


TE^XNAL  OBJECTIVES 


Supportsd  sntlrtly  by  this  Issson  toptc:\ 

/ 

1.     WhttQ  ch«  studsnt  complstss  this  eourss  h«  will  sbls 
to,  glv«n  a  diving  situation  and  s  shssp  containing 
forvulaa  ussd  In  diving*  salact  tha  appllcabls  formula(s) 
and  solva  tha  problaa  posad  In  tha  situation. 

ENABLIIIG  OBJECTIVES 

Vhan  t:  3  studsnT^complatas  this  lasson  topic,   he  will  ba 
abla  to: 

1.  Orally  EXPLAIN  tha  maanlng  of  all  symbols  usad  in  diving 
formulas . 

2.  Orally  EXPl»AIN  tha  application  and  us«  of  all  dlylng 
formulas. 

3.  DESCRIBE,   in  writing,    tha  sequence  of  computation  for"* 
determining: 


a 
b 
c 
d 
e 
f 

g 

h 

i, 
J 

k. 

•1. 
m . 

n . 

o , 

P  ' 


The  area  of  a 
The  area  of  a 
The  volume  of 
The  volume  of 
The  volume  of 


squara/ractangle . 
ci  r cla . 
a  cube, 
a  sphere, 
a  cylinder. 

Lifting  capacitye  in  fresh  water  (In  pounds) 

Lifting  capacity  in  salt  water  (in  pounds.) 

Compressof  output  (minimum). 

Over  bottom  pressure  raqulraoicnts  . ' 

Cut  off  depth.  0  * 

Maximum  oxygen  percent. 

lilffectlve  atmosphere.  . 

rartial  pressux*  o|  a  <ae   (in  PSI). 

Volume   left  after  falling   (squaete) . 

Volume  increase  after  blow  up  (embolism). 

Emergency  hose  test. 
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UNIT   3.0  MEDICAL  ASPECTS  OF  DIVING 

Contaet  Hour*  Alloettd  this  Unit: 

ClaairooB  Laboratory 
28  Hour«N  2  Hour* 

TERMINAL  OBJECTIVES:  \, 

Supporttd  Entirely  By  Thli  Unit 

1.  Wh«n  th«  studAnt  compl«t«s  thia  course  he  will  b« 
able  to  demonstrate  proper  proccdttres  for  the  appli- 
cation of  mouth-tto*aOuth  and  mechanical  (AMBU) 
resuscitation. 

2.  When  the  student  compXetes  this  course  he  will  be 
^ble  to  demonstrate   the  treatment  of  hemorrhage 
through  Che  utilization  of  direct  pressure  met.hoda. 

3.  When  the  student  completes  this  course  he  will  be 
able  to  demonstrattt  the  first  aid  tre»-tment  for 

vlc-titna  of  shock. 

4i.     When   th€  student  complttCAs  this  course  he  will  be 
able  to,  given  a  hypothetical  case  requiring  first 
aid  treatment,   describe.   In  a  sequence  of  steps, 
appropriate  action*     Include,  as  a  mlnliaum,   name  of 
injury/condition,   treatment  a^d  pes t *t rea tment  actions 

« 

5.  When  the  student  completes  this  course  he  will  be 
able  to.   given  a  hypothetical  case  Involving  a  disease 
injury/condition  common  to  diving,   describe  In  a  se* 
qiience  of  steps,  appropriate  action.     Include,   as  a 
minimum,   name  o f  -  disease/ InJ ury  conditions,  selection 
of  p^roper  treatment  table ,   If  ^  appropriate  ,   treat  men  t 
and  pos t *t reatment  actions.     If  treatment  tables  are 
necessary,  make  correct  log  entries. 

6.  When  the  student  completes  this  course  he  will'  be 
able  to ,   k1 ven  plctures/lllust rations  of  marine  11 f e , 
identify  with  correct  name,   describe  danger   (If  any) 
cV  Hlvers,  nnd  describe,    in  a  sequence  of  steps, 

.1  P)>  rop  r  Ih  ce  medical   actions  and  preosutions    Co  avoid 
*  on  tac  t  •        ,  ^ 
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LESSON  TOPIC  3.1 


RESnSCXTATION 


Contact  Hours  Allotted  This  Lasson  Topic: 

Cllitssrooni  Laboratory 

1/2  Hours  lj_2  Hours 

TERMINAL  OBJECTIVES 

Supported  Entirely  by  this  Lesson  Topic: 

1*     When  the  student  completes  this  course  he  will  be  able 

to  denonstrate  proper  procedures  £or  the  application  o£ 

nouth'to-mouth  and  mechanical  (AMBU)  resuscitation. 

ENABLING  OBJECTIVES 

Whan  the  student  completes  this  lesson  topic,  he  will  be 
able  to: 

1.  Orally  DESCRIBE  emergency  situations  in  which  artlfici^ 
respiration/resuscitation  would  be  used. 

2.  Orally  EXPLAIN  the  necessity  for  maintaining  free  un- 
obstructed  airway  .while  administering  artificial  re- 
spiration/resuscitation. 

3.  Orally  EXPLAIN  thli  prgcedures   for  proper  administration 
of  artificial  respiration/ resascitation. 

4.  Orally  DESCRIBE  the  use  of   the  mouth-to-mouth  method 

of  artificial  rsspiration/resuscicaclon  using  a  plas-tlc 
alrwav.  ' 


/6 

LESSON  TOPIC  3.2  HEMORRHAGE  TREATMENT  • 

Contact  Uourt  Allotctd  Thl»  Lsason  Popid 

Cl«««roo«  Laboratory 
111  «oura  _0_  Houra 

TERMINAL  OBJECTIVES 

Supportad  Entlraly  By  Thia  Laaaon  Topic: 

I.     Whan  th«  atudant  conplataa  thia  couraa,  ha  will  be  abla 
to  damonatrate  tha  traatmant  of  ha.orrhaga  through  tha 
utilization  dlract  praaaura  nathoda.  •  « 

ENABLING  OBJECTIVES 

Whan  the  student  complatas  this  leason  topic,  he  will  be  able 

c  o  ♦  ^ 

1.     SHOW,   by  pointing. the  major  pressure  points  on  tha  body. 


2 

3 
4 


Orally  EXPLAIN  the  conditlona  that  warrant  the  use  of  a 
cournlquec . 

Orally  STATE  the  danger  of  loosening  a  " tourniquet . 

Orally  EXPLAIN  the  pressure  point  methods  of  treatment 

^^Ik*^  *reaa  of  the  b^dy  where  the 

method  is  apollcpble. 

Orally  EXPLAIN  the  direct  pressure  method  of  treatment 
ot  hemorrhage  stressing  areaa  of-the  body  where  the 
method  is  appllcaole. 
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LESSON  TOPIC  3.3 


SHOCK  TREATMENT 


Contact  Hours  Allott«d  This  Lettoa 
topic: 


Cltsiroom 

1/2  Hours 


Laboratory 
1/2  Hours 


TERMINAL  OBJECTIVES  .  ' 

Supported  Eatirsly  By  This  Lssjon  Topic: 

1*     When  ths  studsnt  conplstss  this  courss,  h«  wlj.1  b« 
abl«  to  damonstratt  tha  first  aid  traatmant  for 
victims  of  shock. 

ENABLING  OBJECTIVES 

r 

Whan  tha  studant  complatas   this  lasson  topic,   ha  will 
ba  abla  to: 

1.  Orally  STATE  tha  most  common  cause  of  shock. 

2.  Orally  DESCRIBE  tha  symptoms  of  shock. 

3.  Orally  EXPLAIN  tha  procedures  for  traatmant  of  victims 
of  shock. 
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LESSON  TOPIC   3.4  FIRST  AID  TREATMENT 

t  '  Contact  Hours  Allottad  This  Ltaaon 

Topic: 

4 

Cl«»»rooB  Laboratory 
S   X/2  Hours  Hours 

■TERMINAL  OBJECTIVES 

Supported  Entiraly  By  Thla  Laaaon  Topic: 

1.     Whan  tha  studant  complatas  this  coursa.  ha  will  ba  abla 
to     givtn  a  hypothatlcal  easa  raqulring  first  aid  traat- 
oant.  daacrlba,   tn  a  aaquanca  of  stapa,  appropriate 

?rfi!!I:  ^^^^^i"***'  *•  *  alnlaum,  nama  of  InJ ury /conditions . 
craatmant  and  poa t- traatmant  actions. 

ENABLING  OBJECTIVES 

Whan  the  studant  complatea  thla  lasson  topic,  ha  will  ba  abla 

CO* 

1.     Orally  STATE  the  thraa  purposas  of  first  aid. 

Orally  DESCRIBE  ths  conditlona  that  nacassltate  tha  rascue 
of  an  Injured  parson  prior  to  tha  adnlnls t ration  of  first 

a  X  d  - 

Orally  STATE  the  general   first  aid  rule. 
DEFINE,   tn  writing,   terms  used  In  first  aid. 
Wounds: 

a.  Orally  STATE  tha  three  baalc  rules  in  treating 
wounds. 

b.  Orally  DESCRIBE  tha  prlnciplas  Involved  in  dressing 
wounds, of  tha  head,  neck,   chast,  abdomen  and  limbs. 

Fractures: 

a.      EXPLAIN,    in  writing,   how  to  immobilize   the  following 
types   of   frartures:  '  * 

^      (1)  Simple 

(2)  Compound 

(3)  Greenstlck 

(4)  Comminuted 
^5)  lapacced 
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LESSON  TOPIC  3.4  (Coneiau«d) 


ENABLING  OBJECTIVES 


b. 


DESCRIBE,   la  writing.   ch«  Immobilization  and 
transportation  of  a  parson  with  a  fracturad  spine. 


7.  Haat  Victims: 

a.  urally,  DESCRIBE  tha  traatmant  for  haat  axhaustlon. 

b.  Orally  DESCRIBE  tha  traatmant  for  a  victim  suf faring 
a  haat  stroka. 

8.  Burns: 

a.  DESCRIBE,  in  writing,   tha  thraa  dagraas  of  burns 
and  how  thay  ara  datarminad. 

b.  DESCRIBE,   in  writing,   tha  immadiata  first  aid 
traatmant  for  burn  victims. 

9.  Cold  Injurlaa: 

a.  Orally  DESCRIBE  tha  cacagorias  of  cold  injurlaa. 

b.  DESCRIBE,   In  writing,   tha  traatmant   for  various 
dagraas  of  cold  injurias. 

10.  Persornal  Rescua: 

a.  Orally,   DESCRIBE  each  of  the   following  stretchari 
and  their  uses: 

(1)  Nall-Robartson 

(2)  Stokes 

(3)  Army  Litter 

b.  Orally,   DESCRIBE  the  procedures   to  be  followed  to 
remove  a  victim  of  electrical  shock  in  terms  of 
your  own  safety.  / 

c.  Orally,  DESCRIBE  the  procedures    :o  be  followed  to 
remove  a  victim  overcome  by  toxic  fumes   in  terms 
of  your  own  safety. 

11.  Poisoned  Wounds: 


DESCRIBE,  in  writing,  che  procedures  f  o  c\JC^eacman  t 
of  snake  bite.  ^ 
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LCSSON  TOPIC  3.4  (Coadnuad) 
ENABLING  OBJECTIVES 
12.  Aalmal  Bit«s: 

*.     Orally,  DESCRIBE  the  «*jor  concern  in  all 

anlaal  blcts. 
b.     DESCRIBE,   in  writing,   tha  traataant  for  anlaal 

bitaa. 
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tSSSON  TQi'lC  3.5 


nrVIMG  OtSEASE/INJURY  TREATMENT 


ContMCt    HoiirH  AlJo-cl'»<l  Th  I  a  L*««on  Tii|i  I 


Clata  rooB 
20  Hours 


Laboratory 
I  Hours 


TERMINAL  OBJECTIVES 

Supportad  Eatlraly  By  Thla  I^isaon  Topic: 

1.     Uhan  tha  studant  cosplatas  this  coursa  ha  will  ba  abia 
to,  givaa  a  hypothatlvtal  eaaa  involving  a  dlaaaaa/ 
in j ury/ condition  coaaon  Co  diving*  dascrlba.  in  a 
saquanca  of  stapa,  approprlata  action.     Includa,  aa 
a  nlnimuat nama  of  dlsaasa/inj ury/ condition ,  aalactlon 
propar  traacmanc  cablat  if  approprlata,   traacmant  and 
pos c-craatmant  actiona.     If  traacmant  tablas  arc 
nacasaary,  maka  corract  log  entrisa. 

ENABLING  OBJECTIVES 

Whan  tha  studant  complatas  this  lasson  topic,  ha  will  ba 
abla  to: 

1.  Circulatory  and  Raspiratory  Systam: 

a.  LIST,   In  writing,   tha  major  organs  in  aach  systam. 

b.  Givan  an  illustration  of  tha  syscamst  TRACE,  a 
drop  of  blood  and  a   a>lacula  of  air  through  tha 
appllcabla  systam. 

c.  Orally  DESCRIBE  tha  Intarfaca  of  tha  two  syatams 
and  thair  importanca  to  diving. 

d.  DESCRIBE,   in  writing,   tha  mannar  in  which  salactad 
conditions  hindar  normal  oparation  of  tha  systams. 

2.  DESCRIBE,  in  writing,   tha  symptoms*  causas  and  propar 
mathods  of  pravantlon/ traatman t  for  salactad  divar''s 
disaaaas  and  injurias. 

3.  Trcataant  Tablas: 

a.  Orally,   LIST  tha  tablas  uaad  in  recomprassion  « 
traatmants   (axcapt  saturation) . 

b.  CXri.AIN,   Ln  writing,   tha  application  of  salactad 
equipnant   and  davlcas  usad  in  racomp ression 
trsatmant* 

c.  DEFINE,   In  writing,   salactad  tarms  used  in  recom- 
prassion traatmant. 
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LESSON  TOPIC  3.5  (Continued) 
ENABLING  OBJECTIVES 

3.     d.     Gtv«n  s«I«cttd  conditions,  DESCRIBE,  in  writing, 
tht  saqutnc*  of  sttpc  for  trtacmttnt. 

e.  EXPLAIN,  orally,   th«  att«d  for  rttcompr*«9lon 
traatmant  and  traatmant  tablaa. 

f.  Orally,  DESCRIBE  tha  fundamantala  involvad  in 
aalactlng  tha  propar  traatmant  tablas. 

g.  DESCRIBE,   in  siting,  tha  lymptoma  of  oxygan 
poisoning. 

\\,     DESCRIBE,   in  writing,   tha  most   fraqutnt  arror 

ralatad  to  traatmant. 
i.     Orally,  DESCRIBE  tha  fundamantala  involvad  in 

racomprassion  traatmant  in  tha  watar. 
J.     DESCRIBE,   in  writing,   tha  most  vital  faaturas  of 

hyparbaric  chambar  usa. 
X.     Orally,   DESCRIBE  tha  two  basic  typsa  of  traatmant 

tablas . 

1.  DESCRIBE,  in  writing,  tha  pracautions  that  must 
be  takan  whan  transporting  divers  requiring  de- 
compression treatment. 

m.  Orally,  DESCRIBE  tha  decompression  on  treatment 
tenders . 

n.     EXPLAIN,    in  writing,   th«  function(s)  of  components 
below  in  ttrms  of  what   it  does  for  the  system; 
source  of  information  required  for  its  use;  de- 
scribe the  components  and  explain  the  application 
or  uses: 

(1)  Treatment  table  for  decompression  sickness 
and  air  embolism. 

(2)  Treatment  table  for  minimal  recompression 
O2  breathing. 

o.     For  each  treatment  table  component  (>ection) 

DESCRIBE,   orally,   the  physical  location  and 

application  or  use. 
p.     Given  the  following,   orally  STATE  the  setpoint  and 

reasons  for  the  setpoint(s)   in  terms  of  the  effects 

of  operating  above  or  below  them. 

(1)  Rate  of  ascent  of  each  table. 

(2)  Ra:;e  of  descent  for  each  table. 

(3)  Time/depth   Units  for  each  table. 

q.     Orally,  DESCRIBE  the  effect  on  the  treatment  table 

system  due  to  the  Hyperbaric  Chamber  system, 
r.     Orally.  DESCRIBE  the  safety  precautions  unique  to 
the  treatment  table  system. 

(1)   Accurate  time  and  record  keeping. 
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LESSON  TOPIC  3.6  DANGEROUS  MARINE  LIFE 

Contact  Hour*  Allotted  Thl« 
Lft«aon  Topic: 

Classroom  Laboratory 
1     Hours  0  Hours 

TERMINAL  OBJECTIVES 

Supporttd  Entirsly  By  This  Lssson  Topic: 

1.     Wh.n  ths  studsnt  coaplstos  this  courss,  n«  will  b« 

'J''!"  P^^^-^^'/illu'tratlons  of  oiarln*  life, 
identify  with  corrscc  nam*,  dascribs  dangar   (if  any) 
to  divers,  describe  In  a  sequence  of  steps  appropriate 
medical  actions  and  precautions  to  avoid  contact. 

ENABLING  OBJECTIVES 

^ble  to-  completes  this  lesson  topic,   he  will  be 

1.  For  each  of  the  following  species.  DESCRIBE,   in  writing, 
the  physical  characteristics,  habitat  and  precautions 

to  avoid  contact,  danger  to  divers  (if  any). 

«.  Sharks 

b.  Barracuda 

c.  Groupers 

d.  Moray  Eels 

e.  Killer  whales 

f.  Seallons 

g.  Barnacles  and  Mussels 

h.  Giant  clams 
1.  Jelly  fish 

J .  Corals 
^c.     Octopus  , 
1.     Cone  shells 
m.     Sea  Urchins 

Stringrays 
o.     Venomous  fish 
p.     Sea  snakes 

2.  DESCRIBE,  In  writing,  the  procedures  for  trtatment  of 
snake  bite,  venomous  fish  stings,  stingray  wounds  and 
jelly   fish  stings. 

3.  DESCRIBE,   in  writing,   the  treatment  for  bites  from  shark 
and  barracuda. 
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UNIT  4.0 


OPIN  CIRCUIT  SCUBA  DIVING 


Cifntaec  Hours  Alio et«d.  ch  1  m  Unit: 


Cl4tsro|OB 
IS  Hours 


Laborstory 
49  Hours 


TERMINAL  OBJECTIVES: 


Supported  Entirsly  By  This  Unit: 

1.  Whsn   the  student  complscas  this  courss  he  will  dsmoa- 
strate,  without  trror,   all  visual  signals  usad  whila 
diving  opan  circuit  SCUBA. 

2.  When  the  student  completes  this  course  he  will  demon* 
scrate  proper  inspection  and  maintananca  procedures 

(in  accordance  with  Planned  Maintenance  System  Require- 
ments)  for  the  following  open  circuit  SCiJBA  equipment 
and  related  underwater  accessoriss:     Open  circuit  SCUBA 
cylinder  and  manifold   '•■•«bljr^   single  hose  regulator 
system,   double  hose  regulator  system,   life  Jacfcat,  diver's 
light  and  wee  suit.  1 


3.  When  the  student  completes  this  course  he  will  demonstrate 
open  circuit  SCUBA  charging  procedures  without  error. 

4.  When  the  student  completes   this   course  he  will,  given  a 
typical  fleet  SCUBA  diving   task,  illustrate  proper 
planning  procedures  by  outlining  steps  necessary   for  a 
successful  completion  of  the  task. 

5.  When  the  student  completes   this  course  he  will  be  able  t,o 
aemonstrace  proficiency  in  the  use  of  open  cArcuit  SCUBA 
equipment  and  complete  Bureau  of  Naval  Personnel  SCUBA 
Diver   (5345)   qualification  factors  by: 

a.  In  open  water,   surface  swim  1000  yards  within  twenty 
minutes  using  mask,   fins  and  life  jacket. 

b.  Ill  open  water,   swim  500  yards  underwater  with  open 
circuit  SCUBA  as  a  member  of  a  team,  on  a  compass 
course,   arriving  at  a  designated  point. 

c.  In  open  water,   swim  to  a  depth  of  130   feet  using  open 
circuit  SCUBA. 

d.  Demonstrate  procedures   for  clearing  open  circuit  SCUBA 
without  error. 
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UNIT  4.0  (Conclnutd) 


TERMINAL  OBJECTIVES 

D«Bonscr«t«  proetdurta  for  ditching  «nd  dounlng 
op«n  circuit  SCUBA,  la  *ceerdanc«  with  th*  U.S. 
Navy  Oiying  Manual. 

In  a  Eacapa  Training  Tank,  complaca  a  poiitlva 
buoyancy  and  a  fraa  aacant  from  a  dapth  of  at 
laaat  35  faat. 

g.  In  opan  watar;  at  night,  uaing  opan  circuit  SCUBA, 
aa  a  aaabar  of  a  tvo-nan  taaa,  racovar  a  apaeiflad 
objact  from  a  dapth  of  at  Xaaac  30  faac  uaing  a 
circling  lina,  within  thirty  nlnutaa. 

h.  Aa  a  aaabar  of  a  taaa,  in  opan  watar« at  night,  uaing 
opan  circuit  SCUBA,  conduct  a  datailad  undarvatar 
hull  Inapaction  of  a  daaignatad  craft.     Fila  a 
writtan  raport  with  tha  inatructor  which  apacifiaa 
propallors,   ahaftlng,  ruddars,  aonar  aqulpmant, 
undarwatar  flttlnga,  and  ganaral  hull  condiciona 

to  Includa  applicabla  maaauraman ts ,  marina  growth 
and  othar  apacifica  aa  inatructad. 

6.     Whan  tha  atudant  complatas  thla  couraa  ha  will  ba  able 
CO  damonatrata  a  Icnovladga  and  undara tandlng  of  safety 
pracautlona  applicabla  to  tha  opan  circuit  SCUBA  diving 
training  actlvltlaa. 
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LESSON  TOPIC  4.1 


VXSUAL  SIGNALS 

CQUcace  Hours  AXlotttd  This  L«s«on 
Topic: 


Laboratory 
0  Houri 


Clasaroom 
1/2  Rourt 

TERMINAL  OBJECTIVES 

Supportod  Entlroly  By  Thla  Laaton  Topic: 

1.     Whan  tha  acudant  complaeaa  chla  couraa  ha  wlil  ba 
abla  to  Uaaonatrata,  without  arror,   all  visual 
signals  usad  while  diving  opan  circuit  SCUBA. 

ENABLING  OBJECTIVES 

Whan  tha  studant  complctas   this  lesson  topic,  ha  will 
bt~ sbla  to: 

1.  LIST  all  visual  signals  usad  whan  diving  opan  circuit 
SCUBA.  * 

-  ' 

2.  DEFINE,   in  writing,   all  visual  signals  usad  whan  diving 
opan  circuit  SCUBA. 

3.  USE  appropriata  visual  s ignsls . during  open  watar  diving 
training  activitias  using  opan  circuit  SCUBA. 


r 
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LESSON  TOPIC  4.2  SCUBA  INSPECTION  AND  MAINTENANCE 

PROJECT 

Coneuct  lluurji  An<5Vted  Th  l«  T««iaon 

Toplt*: 


ClAtaroom  LAbcratory 
8     Hourt  6  Hour* 


TERMINAL  OBJECTIVES 


I.     Wh«n  ch«  scud«ne  compX«tta  thli  courtt  h«  will  d«tton- 
fltrac«  propsr  ln«p«cCloa  and  mainttnanc*  proeaduraa 
I  (in  accordanca  vlth  Plannad  Malacananca|  Syt tan  raqulra- 

manta)   for  tha  followlnf  opan  circuit  SCUBA  a<(ulpmant 
and  ralacad  undarvatar  accaaaoriaa:     Opan  circuit  SCUBA 
cylindar  and  manifold  aaaambly,  aingia  hoaa  ragulator 
tyacam,  doubla  hoaa  ragulator  aystam,  Ufa  Jackat, 
divar'a  light  and  wat  auit. 

♦ 

ENABLING  OBJECTIVES 

Whan  cha  studant  complataa  this  laason  topic, -ha  will  ba 
abia  to: 

1.  Orally  EXPLAIN  tha  functlon(a)   of  aach  componant  and  tha 
componant  parta  for  aach  piaca  of  aqulpmant  and  undar- 
watar  accaaaory. 

2.  Givan  a  standard  print  of  aach  componant,   SHOW  tha 
physical  location  of  lach  componant  and  componant  part. 

3.  LIST,   in  writing,    thjp  major  mattrlala  used,  EXPLAINING 
why,   for  aach  componant  and  aalacttd  component  parta. 

4.  LIST,   orally,   tha  protactlva  davica(s)   found  on  tha 
opan  circuit  SCUBA  cylindar  and  manifold  asaambly, 
•ingla  and  doubla  hoaa  ragulator.   and  lifa  jackat 
and  DESCRIBE  tha  protactlon  providad  by  aach. 

5.  Orally  LIST  tha  poaition(a)  and  function(a)   of  aach 
poaition  for  tha  Air  Raaarvt  Aaaambly  and  Block/Shut  Off 
valve  of  tha  cylinder  and  manifold  assembly  syatan. 

6.  Orally  DESCRIBE  the  nominal  pipe  or  valve   size   fot  the 
elbow  assembly  and  block/shut  off  valv^. 


7  . 
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Given  a  standard  print  of   tha  components,  DESCRIBE, 
orally,    tha  flow  path  of   the  breathing  media  through 
the  cylinder  and  manifold  assembly  and   sing  la /doub la 
hoaa  regulator  systema. 
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LESSON  TOPIC:   4,2  (Continued) 
ENABLING  OBJECTIVES 

8.  For  cyllaUtr  operating   preisurs,  r«««rv«  air  supply, 
saftty  discs  and  plugs,  and  over  bottom  prassure, 
STATE,  orally,   tha  major  paramatars  and  reasons  for 
Cham,   in  tarms  of  affact(s)   of  oparating  abova/ 
below  Cham. 

9.  Orally  DESCRIBE  cha  intar ra lat ion  of  tha  systems. 


10 


Orally  DESCRIBE  inspect ion/maintananca  procedures 
for  each  component  and  component  part  within  each 
piece  of  equipment. 


11.   ?'^RFORM,   under   instructor  guidance,  inspection/ 

maintenance   ( in^accordance  with  Planned  Maintenance 
System  requirements)   on  the  equipment  listed  in  the 
Terminal  Objective  so  that  it  may  be  used  in  open 
circuit  SCUBA  diving  training  activities. 


ERIC 
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LESSON  TOPIC  4. 3 


OPEN  CIRCUIT  SCUBA  CHAR6XHC 


Contact  Hours  Allotted  This  Lesson 
Topic: 

Claairoom  Laboiatory 
t^l    Hours  1/2  Hours 

TERMINAL  OBJE'lTIVES 

1.     Wh«n  the  student  complttts  this  cours*  h«  will  be 
sbls  to  dsmonstrsts  opsn  circuit  SCUBA  charging 
procedures  without  error. 

ENABLING  OBJECTIVES 

When  the  student  co'^npletes  this  topic,  he  will  be  able  to: 

1.  Orally  DESCUIBE  a  typical  diver's  breathing  air  system 
by   tracing   It  from  the   compresso^r/ flask    through  the 
charging  lines  to  the  open  circuit  SCUBA  cylinders. 

2.  Given  a  standard  print  of  a  typical  diver's  breaching 
air  system,  LABEL  the  physical  location  of  the  major 
com-^onents  using  the  proper  nomenclature. 

3.  Orally  DESCRIBE  the  Interrelation  of   Charles'  Law 
with  charging  open  circuit  SCUBA. 

4.  Given  an  open  circuit  SCUBA  charging   checklist  'for 
the  available  system)   PREPARE,  ACTIVATE  and  SECJRE 
(after  charging   cylinders)    the  air  supply  delivery 
sys  tern . 
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LESSON^  TOPIC  4.4       '  PLANNING 

Coacaet  Hours  Allottttd  This 
Lttsson  Topic: 

* 

Classrooa  .  Laboratory 

I     Hours  0  Hours 

TERMINAL  OBJECTIVES 

L.     Wh«n  the  stpdenc  complat«a  thia  course  he  will  be  able 
to,   given  a  typical   fleet  SCUBA  diving  task,  Illustrate 
proper  planning  procedures  by  outlining  steps  necessary 
for  a  successful   completion  of  the  task. 

enabltng  objectives 

When  the  student  completes  this   lesson   topic,  he  will  be 
able  to: 

1.  Orally  STATE  the  main  advantag'es /disadvantages  of  using 
open  circuit  SCTJBA. 

2.  Orally  DESCRIBE  the  application  and/or  use  of  open 
circuit  SCUBA  equipment. 

3.  DEFINE,  orally  and  in  writing,   terms  used  in  open 
circuit  SCUBA  diving. 

-i.  Orally  DISCUSS,  with  class  members,  procedures  nec- 
essary tor  proper  planning  of  the  130  food  quallfl- 
catlondlve. 

5.  USE  the  pre-dlve  checklist  contained  In  the  U.S.  Navy 
Diving  Manual  for  planning  the  130  foot  qualification 
dive. 


•'I 
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LESSON  TOPIC  4.5 


SHRFACE  SWIM 


Contact  Hours  Allocttd  Thii 
L«sson  Topic: 


Classroom 
0  Hours 


Laboratory 
A  Hours 


TERMINAL  OBJECTIVES 

Supportad  Enelraly  By  This  Lasson  Topic: 

I.     Whan  tha  studant  conplatas  this  coursa  ha  will  ba  abla 
to.  In  opan  vatar,  surfaca  swim  1000  yards  within 
twsnty  nlnutaa  ualag  aaak,  fins  and  Ufa  jackat. 

ENABLING  OBJECTIVES 

Whan  the  studant  complstas  this  lasson  topic,   ha  will  ba 
able  to: 

1.  In  a  swimming  pool,  damonstrata  equipment  confidence 
and  proficiency  by  surface  swimming  twenty  minutes 
with  a  mask,  snorkel,   fins,  and  a  life  jacket. 

2.  In  open  water,   surfaca  SWIM  1000  yards  using   a  mask, 
fins  and   life  jackat. 


25 


LESSON  TOPIC  4.6  COMPASS  SWIM 

ContAcc  Hours  Allote*d  This 
LsssoB  Topic: 

Classroom  Laboratory 
I  Hours  5^  Hours 

TERMINAL  OBJECTIVES 

Supported  Entlraly  By  This  Lesson  Topic: 

1.     Whan  tha  student  completes  this  course  he  will  be 
able   to.   in  open  water,   SWIM  500  yards  underwater 
with  open  circuit  SCUBA,   as  a  member  of  a  team,  on 
a  compass   course,   arriving  at  a  designated  point. 

ENABLING  OBJECTIVES 

When  the  student  completes   this   lessor  topic,  he  will 
be  able  to:  ^ 

1.      DEMONSTRATE  the  setting  and  use  of  an  undirwatar 
c  om  p  a  3  n  ■ 

^.      SWIM  500  yards   underwater  with  open  circuit  SCUBA,* 
as  a  member  of   a  team,   on  a  compass  course, 
arriving  at  a  designated  area. 
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LESSON  TOPIC  4. 7 


CLSAKXMC,  OITCHIMG  &  DONNING  OPEN 
CIRCUIT  SCUBA 


33 


Contact  Hours  Alldtttd  Thla  Lctaon 
Top  Ic 


Classroom 

0  Hours 


Laboratory 
17  Hours 


TERMINAL  OBJECTIVES 

Supportad  Entlraly  By  Taia  Lasaon  Topic: 

1.  Whan  tha  student  coaplatas  this  couraa  ha  will  ba  abla 
to  daaonatrata  procaduraa  for  claaring  opan  circuit 
SCUBA  without  arror. 

2.  When  tha  student  complatas  this  course  he  will  be  able 

to  demonstrate  proper  procadurea  for  ditching  and  donning 
open  circuit  SCUBA,   in  accordance  with  the  U.S. Navy 
Diving  Manual. 

3.  When  the  student  completes  this   course  he  will  ba  able 
to,   in  open  water.   SWIM  to  a  depth  of   130  feat  using 
open  circuit  SCUBA. 

ENABLING  OBJECTIVES 

When  the  student  completes  this   lesson  topic,  he  will  be  able  to 

1.  In  a  swimming  pool,   first  at  a  depth  of  four  feet  and  then 
at  a  depth  of  at  leaat  nine  feet,  using  open  circuit  SCUBA, 
DEMONSTRATE: 

a.  Tha  ability  to  breathe  underwater. 

b.  The  top  pressure  face  mask  clearing  procedure, 
c     The  side  pressure  face  mask  clearing  procadure. 

d.  Single/double  hosa  regulator  clearing  procedures. 

e.  Buddy  breathing. 

2.  At  a  swimming  pool,  first  at  poolaide,   then  at  a  depth  of 
four  feet-  and  finally  at  a  depth  of  at  least  nine  feet, 
using  open  circuit  SCUBA,  demonstrate  ditching  and  donning 
procedures  in  accordanca  with  the  U.S. Navy  Diving  Manual. 

3.  In  a  swimming  pool,   at  a  depth  of  at  least  nine  feet, 
using  open  circuit  SCUBA,  DEMONSTRATE  the  front  step 


method  of  water  entry 
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LESSON  TOPIC:   4.7  (Cootlnutd) 
ENABLING  OBJECTIVES 

4.  In  a  swimming  pool,  at  a  d«pch  of  at  laast  nina  faat. 
using  opan  circuit  SCUBA,  DEMONSTRATE  tha  ability  to 
ramaia  subaargad  undar  advarsa  conditions  by  proparly 
responding  to  instructor  iaposad  amargancy  situation* 
(i.a.   aliaination  of  air  supply,   ramoval  of  aquipment, 
etc.  ) 

5.  In  opan  vatar,  at  a  dapth  of  at  laaat   twenty  feet, 
using  open  circuit   SCUBA,  DEMONSTRATE: 

a.  Tha  ability  to  breathe  underwater. 

b.  Tha  top  pressure  face  mask  clearing  procedure. 

c.  The  side  pressure  face  mask  clearing  procedure. 

d.  Regulator  clearing  procedure. 
«.  Buddy  breathing. 

6.  In  open  water,   at  a  depth  of  at  least   twenty  feet, 
us^-i>T  open  circuit  SCUBA,  DEMONSTRATE  the  front  step 
methi^d  of  water  entry. 

7.  In  open  war.er,   at  a  dapth  of  at  least  twenty'  feet, 
using  open  circuit  SCUBA,   and  proper  tools,  COMPLETE 
the   Single  Flange  project  in  accordance  with  Diving 
Training  Standards. 

8.  In  open  water,   ac  a  depth  of  at   least   twenty  feet, 

as  a  member  of   a   two-man   team  using  open  circuit  SCUBA 
and  proper  tools,   complete   the  Two-Man  Flange  project 
in  accordance  with  Diving  Training  Standards. 
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LESSON  TOPIC:  4.8 


POSITIVE  BUOTANCY  AND  FREE  ASCENT 
TRAINING 


Contact  Hours  Allotcsd  This  Lassoa 
Topic: 


ClsssrodA  Laboratory 
0     Hour^v  *  2  Hours 


TERMINAL  OBJECTIVES 

j 

Supported  Entlraly  By  This  Lasson  Topic: 

1.     Whan  cha  studant  complstas  this  course  he  will  have, 
la  an  Escape  Training  Tank,   completed  a  positive 
buoyancy  and  a  free  ascent  from  a  depch  of  at  lease 
35  feet. 

ENABLING  OBJECTIVES 

When  the  student  completes  this  lesson  topic,  he  will  be 
able  to: 

1.  Orally,  EXPLAIN  the  application  of  positive  buoyancy 
and  free  ascent  training  to  an  actual  underwater 
condition/ situation. 

2.  Orally     DESCRIBE  procedures,   including  safety  pre- 
cautions.  Involved  In  positive  buoyancy  and  free 
ascent  training. 

3.  In  a  swimming  pool,   at  a  depth  of  at   least  nine  feet, 
after  ditching  open  circuit  SCUBA  equipment,  DEMONSTRATE 
positive  buoyancy  and  free  ascent  procedures. 
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LESSON  TOPXC  4.9 


NIGHT  BOTTOM  SEARCH 


Contact  Hours  Allotted  This  Lesson 
Topic : 


Classroom 

1  Hours 


Leborecory 
7  Hours 


TERMINAL  OBJECTIVLS 

Supported  Entirely  By  This  Lesson  Topic: 

1.     Wiitn  the  student  completes  this  course  he  will,  in 
open  water,   at  night,  using  open  circuit  SCUBA,  as 
a  member  of  a  two-man  team,   recover  a  specified 
object  from  a  depth         at  least  30  feet  using  a 
circling  line,  within  thirty  minutes. 

ENABLING  OBJECTIVES 

When  the  student  completes  this  lesson  topic,  he  will  be 
able  to: 

1.  Orally,  DEFINE^terms  used  ip  circling  line.  Jack  stay 
and  Surface  tend«d  methods  of  bottom  searching  using 
open  circuit  SCUBA. 

2.  Orally,  EXPLAIN  the  usage  of  the  circling  line,  jack 
stay  and  surface  tended  method  of  searching. 

3.  DEMONSTRATE  procedures   for  assembling  equipment  and 
setting  a  circling  line  and  jack  stay  for  use  in 
bottom  searches. 

4.  Using  circling  line  and  jack  st*:'  techniques,  CONDUCT 
searching  exercises  during  daylight  hours,  recovering 
a  specified  object  from  the  bottom. 

5.  USE  proper  surface  tended  searching  procedures  and 
signals  during  open  circuit  SCUBA  training  activities. 
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LSSSON  TOPICS  4.10 


DMDE&UATER  HULL  INSPECTION 


Contact  Hours  Allottod  This 
Losson  Topic 

Claasruom  Laboratory 
2     Hours  5  Hours 

TERMINAL  OBJECTIVES 

Supported  Entirely  By  This  L«sson  Topic: 

I 

1.  Wh«n  ths  studant  conplatas  this  couraa  ha  will  ha  able 
to,  as  a  masbar  of  a  taav,  In  opan  watar,  at  night, 
using  opan  circuit  SCUBA,  conduct  a  d^tailad  undarvatar 
hull  inspaction  of  a  daslgnatad  craft^.     Fila  a  vrlttan 
raport  with  tha  Instructor  which  spac^fies  propallors, 
shafting,  ruddars,  aonar  aquipmant,  undarvatar  flctlngs, 
and  ganaral  hull  conditions  to  Includa  appllcabla 
maasuranants ,  uarina  growth  and  othar  specifics  as 
instructed. 

ENABLING  OBJECTIVES 

'When  the  student  conpletes  this  Lesson  Topic,  ha  will  be 
able  to: 

!•     Orally , EXPLAIN  the  function(s)  of  a  detailed  underwater 
hull  inspection. 

2.  Given  an  illustracion  of   a  typical  Navy  submarine  and 
surface  vessel,  LOCATE  points   Included  in  a  detailed 
underwater  hull  inspection,  DESCRIBING  neasurements 
taken  and  conditions  observed  during  such  an  Inspection. 

3.  Given  a  description  of  a   typical  surface  vessel  hull, 
WRITE  an  inspection  report  using  proper  terminology, 
measurement  data  and  organisation. 

4.  In  open  water,   In  daylight,  as  a  member  of  a  team  and 
using  open  circuit  SCHBA,  CONDUCT  a  detailed  underwater 
hull  inspection  on  an  available  craft.     Provide  a  verbal 
report  to  the  instructor. 


LESSON  TOPIC:  4.11 


GENERAL  SA7ETT  PRECAUTIONS 


Contact  Hours  Allotted  This 
Lesson  Topic: 


Classroom 

1  Hours 


LsboTsCory 
2  1/2  Hours 


TERMINAL  OBJECTIVES 

SupDort«d  Entirely  By  This  Lssson  Topic: 

1.     When  ths  studsnt  complstss  this  courss  ht  will  bs  abls 
to  demonstrstt  s  Icnowlsdgs  and  undar standing  of  safety'' 
precautions  required  In  the  use  of  open  circuit  SCUBA 
through  the  strict  adheran.^*— to— ^nd  usage  of  safety 


precautions  applicable  to  the  ooen  circuit  SCUBA  diving 
training  activities.  ^ 

NOTE:    Safety  Is  an  Integral  phase  of  all  diving  theory, 
systems  and  practical  activity.     It  is  difficult 
to  separate  items  In  order  to  enumerate  specific 
safety  precautions  as  Enabling  Objectives  for  this 
Terminal  Objective.     Therefore,  many  Important  items 
of   safety  will  be  found  In  their  respective  sections 
concerning  theory,    systems  and  practical  diving  opera- 
tions.    The  following  safety  items  are  those  not 
specifically  elaborated  upon  elsewhere. 

ENABLING  OBJECTIVES. 

When  the  student   completes   this   lesson  topic,   he  will  be 
ablate: 

1.  Orally,   STATE  the  most  common  and  second  most  common 
diving  accidents  in  the  use  of  open  circuit  SCUBA. 

2.  Orally,   DESCRIBE  the  minimum  number  of  personnel  re- 
quired when  diving  open  circuit  SCUBA. 

3-     Orally,   DESCRIBE  normal  and  maximum  working   depth  limita- 
tions  for  open  circuit  SCUBA. 

«.      (^r.iijy,   DESCRIBE  Che   reason   for  using  the  buddy  system 

oi^iiv,   DtsCRtBfc:  the   safety  precautions   to  be  allowed 
when  diving  ('pen  circuit  SCUBA: 

a.  Planning   the  dive   (use  of  che.xjkllst  included). 

b.  Dressing   the  diver. 
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LESSON  TO?IC  4.11  (Continued) 
EMABLIMG  OBJECTIVES 

c.  Durlnt  th«  dlv«  y^l^ttcif  Ic  icsat  aoc  cov«r«d 

d.  Dceeaprasalon  (VpWciflc  SCUBA  tpplicatlon) . 

«.  Charglag  SCUBA  (n«ntloa  tpcciflc  a«f«fli  le«a«) . 
f.     R«««rv«  valv«. 

6.     Orally,  DESCRIBE  tha  spaclfic  aafaty  pracauClon*  la- 
volvad  la  tha  follovlag  po«albla  dlvlag  sltuatloaa 
ualag  opaa  circuit  SCUBA: 

a.  Dlvlag  oa  aJlpa  la  a  aaat. 

b.  Dlvlag  ualag  axploalvat. 

c.  Dlvlag  on  a  aubaarlaa  hull, 
d*  Durlag  a  propallor  chaagai. 
«.  Diving  tn  haavy  currtnta. 

f.  Diving  la  axcraaa  cold  vatar. 

g.  Diving  In  pollucad  wacar. 

h.  Diving  la  ancloiad  ipacaa  (•pacifically  to  ^ 
alaborata  upon  tha  dangars  of  toxic  gaaai^^ 
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UNIT  5.0  DIVTSC  OJU^HTATIO^ 


^  Concacc  Hours  Allot^d  this  Unit: 

Clattaroom  Laboratory 
9     Houra  21  Hours 


TERMINAL  OBJECTIVES 


Supportad  Entlraly  By  Thia  Unit 

1.  Whan  cha  scudant  complataa  thli  couraa  he  will  ba  abla 
to,  glvan  an  llluatratlon  of  tha  HK  V  Daep  Saa  Diving  ^ 
Syataa,  labal  all  major  conponants  corractly  and  axplala 

^/i  tha  functlon(s)  of  aach. 

2.  Whan  tha  studant  complataa  this  couraa  ha  will  ba  abla 
to,   as  a  dlvtr.   using  tha  HK  V  Daap  Saa  Diving  System 
la  an  open  tank  with  a  minimum  of  8'   of  water: 

a.  Dauonatrata  an  ability  to  uaa  tha  MK  V  Daap  Saa 
Diving  Syatam  In  tha  underwater  environment. 

b.  Demonatrata  all  llna-pull  signals  axcapt  thoaa* 
uaad  In  saarchlng. 

3v     Whan  the  studant  completes  this  course,  ha  will  be  abla 
CO,   as  a  mambar  of  a  team  tending  a  diver  using  a  MK  V 
Deep  Sea  Diving  System  In  an  open  tank: 

a.  Deponstrata  all  tender- co-dlve r  llne-pull  signals  ' 
(except  searching). 

b.  Dress  a  diver  In  a  MK  V  Deep  Sea  Diving  System, 
wlchln   15  minutes  so  chat  ha  may  safely  enter  the 
water. 

c.  Deoonscrate  proper  telephone  communi ca clon  proce- 
durea  and  phraseology,   in  accordance  with  Diving 
Training  Scandards,  under  instructor  guidance. 

d.  Demonatrata  proper  inspe     ion  procedures  for  ex- 
haust and  non-raturn  valves  to  insure  safe  operation. 

a.     Demonstrate  maintenance  of  the  diving  log (including 
OPNAV  Form  99A0-1)   under  instructor  guidance. 
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LSSSON  TOFtC  S.l 


NK  V  DEIP  SIA  DIVING  Sl^^'SU 


Contact  Hours  Allottod  Thii  Ltsaon 
Toplct 


Clasaroott 

3  Hours 


Laboratory 
0  Houra 


TERMINAL  OBJECT IVIS 

Supportad  Entlraly  By  Thla  Laaaon  Topic: 

1.     Whan  tha  stu4«nt  coaplataa  thla  couraa  ha  will  ba  abla 
to,  glvan  an- liluatratlon  of  tha  MK  V  Daap  Saa  Oi/lag 
Syata«,  labaX  all  najor  coaponants  corractly  and  ax- 
plain  tha  function  of  aach. 

ENABLING  OBJECTIVES 

.Whan  tha  studant  complataa  thl5  lasson  topic,  ha  will  ba  abla  to: 

1.     EXPLAIN,  in  vritlng,  tha  functlonCa)  of  tha  major  componanta 
of  cha  MK  V  Daap  Saa  Diving  Systam  In  tama  of  what  thay  do 


2.     DESCRIBE,   In  writing,  tha  functional  and  physical  location 
of  aach  of  tha  major  componanta  of   cha  MK  V  Daap  Saa 
Diving  Systam. 


3.  LIST,   In  writing,   the  prottctl^a  davlcas  for  tha  major 
componancs  of  tha  MK  V  Oaap  Saa  Diving  Systam. 

4.  DESCRIBE,/ through  Illustration,   tha  flow  path  of  tha 
braathing  madia  through  tha  MK  V  Daap  Saa  Diving  Syfit9S. 

5.  Orally , DESCRIBE  tha   thraa  typas  of  surfaca  supplied 
diving  rigs. 

6.  Orally,  EXPLAIN  tha  application  of  tha  MK  V  Daap  Saa 
Diving  Systam. 

7.  STATE,   In  writing,   tha  minlaum  number  of  personnel 
necessary  to  dive  the  MK  V  Deep  Sea  Diving  Syatan. 

3.     T.TST,  in  writing,   the  advantages  and  disadvantages  of_ 
the  MK  V  Deep  Se«  Diving  System. 

9.  STATE,   orally,   the  maximum  and  working  dapchs   for  the 
MK  V  Deep  Sea  Diving  System. 

10.  ' STATE,   In  writing,   the  methods  of  communication  uaad  with 

Che  MK  V  Deep  Sea  Diving  Sysccm. 
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LESSON  TOPIC  5.2 


MX  V  DEEP  SEA 


DIVING  SYSTEM  DIVER 


Concacc  Hours 
Topic : 


Allotted  Chit  Leison 


Clagsroom 

0  Hours 


Laboratory 
11  Hours 


TERMINAL  OBJECTIVES 

Supported  Entirely  By  This  Lesson  Topic: 

1.     When  tne  student  completes  this  course  he  will  be  able 
to,   as  a  diver,  using  the  HK  V  Dee?  Sea  Diving  System 
in  an  open  tank  with  a  minimum  of  eight  feet  of  water: 

a.  Demonstrate  an  ability  to  use  the  MK  V  Deep  Sea 
Diving  System  in  the  underwater  environment. 

b.  Demonstrate  all   line-pull  signals  except  those 
used  in  searching. 

ENABLING  OBJECTIVES 

When  the  student  completes   this  lesson  topic,  he  will  be  able  to: 

1.  DESCRIBE,   orally,   the  application  of  equipment  associated 
with  the  MK  V  Deep  Sea  Diving  System. 

2.  Orally,  DEFINE  the  terms  ventilate  and  circulate. 

3.  Orally,   STATE  the  safety  precautions  associated  with  the 
MK  V  Deep   Sea  Diving   System.  • 

4.,  LIST,    in  writin",     all  line-pull  signals   (except  searching) 
and  EXPLAIN   the  use  of  each  signal. 

5.  Use   the  proper  line-pull  signals  in  all  training  dives. 

6.  In  an  open  tank,   at   a  depth  of   at   least  eight  feet,  using 
the  MK  V  Deep  Sea  Diving  System,   PERFORM  functions/actions 
comprising  the  MK  V  orientation  dive   (as  described  in 
Diving  Training  Standards)   av  directed  by  the  instructor 
through   the  phone  talker. 

7.  In  an  open  tank,  at  a  depth  of  at  least  eight  feet,  using 
Che  MK  V  Deep  Sea  Diving  System,  COMPLETE  the  Pipe  Square 
Project   in  accordance  with  Diving  Training  Standards. 

a.      In  an  open  tank,   at   a  depth  of   at   least  eight  feet,  using 

the  MK  V  Deep  Sea  Diving   System,   COMPLETE  the  Single  Flange 
T^rnieif    in  accordance  with  Diving  Training  Standards. 


ERIC 


LESSON  TOPIC  5.  3 


MK  V  DEEP  SEA  DIVING  SYSTEM  TENDER 


Contact  Hours  Allocttd  this  Laaton 
Topic : 

Clatsrooa  Laboratory 
2     Hours  11  Hours 

TERMINAL  OBJECTIVES 

Supported  Entirely  by  thla  Lasson  Topic: 

1.     When  the  student  completes  this  course,  he  will  be  able 
to,  as  a  member  of  a  team  tending  a  diver  ualng  a  MK  V 
Deep  Sea  Diving  System  In  an  open  tank: 

a.  Demonstrate  all  tender-to-dlver  llne-pull  signals 
(except  searching). 

b.  Dress  a  diver  in  a  MK  V  Deep  Sea  Diving  System, 
within  15  minutes,  so  that  he  may  safely  enter 
the  water. 

c.  Demonstrate  proper  telephone  communication  pro- 
cedures and  phraseology.  In  accordance  with  Diving 
Training  Standards,  under  Instructor  guidance. 

d.  Demonstrate  propel  inspection  procedures  for  ex- 
haust and  non-return  valves  to  insure  safe  operation. 

e.  Demonstrate  maintenance  of  the  diving. log  (including 
OPNAV  Form  9940-1)   under  instructor  guidance. 

ENABLING  OBJECTIVES 

Whan  the  student  completes  this  lesson  topic,  he  will  be  able  to 

1.  LIST,   in  writing,   all  line-pull  signals   (except  searching). 

2.  EXPLAIN,   in  writing,  the  use  of  all  llae-pull  algnals 
(except  searching). 

3.  EXPLAIN,  orally,   proper  phraseology  of    voice  communication 
used  when  diving. 

4.  EXPLAIN,  orally,  proper  operation  of   the  diving  telephone 
used  for  voice  communication  when  diving. 

5.  Orfflly  EXPLAIN,   the  proper  procedures   for  dressing   a  diver 
in  a  MK  V  Deep  Sea  Diving  System,  so   that  he  may  safely 
enter  che  water. 

6.  As  a  member  of  a  team,  PRACTICE  dressing  a  diver  in  a 
MK  V  Deep  Sea  Diving  System. 
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LESSON  TOPIC  5.3  (Continued) 


ENABLING  OBJECTIVES 

7.  Or*lly,  EXPLAIN  eha  Inaptfctlon  proctdurea  for  th«  ex- 
haust and  aon-r«turn  valvaa  on  tha  MK  V  Deep  Sea  Diving 
System  Including   the  Importance  of   the  operation  and 
frequency. 

8.  PRACTICE  the  operation  of   the  telephone  used  In  voice 
communication  during  diving  operations.  PRACTICE 
proper  phraseology. 

9.  PRACTICE,   under  Instructor  guidance,   inspecting  the 
exhaust  and  non-return  valves  on  the  MK  V  Deep  Sea 
Diving  System. 

10.  Orally,   EXPLAIN  the  reason  for  maintaining  a  log  of 
diving  operations    (including  OPNAV  Form  9940-1). 

11.  Orally,   EXPLAIN  the  procedures  for  completing   the  log 
containing  information  on  diving  activities  (Including 
OPNAV  Form  9940-1) . 

12.  PRACTICE,   under  Instructor  guidance,  entering  informa- 
tion in  a   typical  diving   log  and  OPNAV  Form  9940-1. 
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UHIT  6.0  UNDERWATER  BASIC 

ContAct  Hours  Allotted  This  Unit: 


Classroon  Laboratory 
8     Houri  22  Hours 


TERMINAL  OBJECTIVES i 


ERIC 


Supported  Entirely  by  This  Unit: 

1.  Whsn  ths  studsnt  complstss  this  course  he  will  be  able 
to,  as  a  diver,  using  the  MK  V  Deep  Sea  Diving  System, 
In  open  water  at  a  depth  of  at  least  twenty  feet: 

a.  Demonstrate  all  searching  line-pull  signals  and 
proper  response  to  tender's  searching  line-pull 
signals  during  the  execution  of  the  Searching 
Project  in  accordance  with  Diving  Training 
Standards. 

b.  Demonstrate  a  proficiency  in  the  use  of  the  MK  V 
Deep  Sea  Diving  System,  by  successfully  completing, 
in  accordance  with  Diving  Training  Standards,  any 
two  of  the  following  projects:     Single  Flange, 
Seventeen  Stud  Pontoon,  or  Tooker  Patch. 

c.  Use  proper  voice  and  line-pull  communications  during 
all  training  dives. 

2.  When  the  student  completes  this  course  he  will  be  able 
to,   as  a  member  of   a  team  tending  a  diver,  using  a 

MK  V  Deep  Sea  Diving  System  in  open  water: 

a.  Given  directions  by  the  topside  supervisor  (Instructor), 
guide  the  diver  through  the  Searching  Project  (In 
accordance  with  Diving  Training  Standards)  by  using 
correct  searching  line-pull  signals. 

b.  Use  correct  telephone  and  line-pull  communications 
procedures  throughout  all  training  dives. 

c.  Dress  a  diver  in  a  MK  V  Deep  Sea  Diving  System, 
within  twelve  minutes,  so  that  he  may  safely  enter 
the  water. 

d.  Under  instructor  guidance,  prepare  the  MK  V  Deep  Sea 
Diving  System  for  dally  use  and  secure  the  gear  upon 
completion  of   the  daily  diving  activities. 

e.  Demonstrate  correct  maintenance  of  the  diving  log 
(including  OPNAV  Form  9940-1)   without  error. 

3.  When   the  student  completes   this  course,  he  will  be  able 
to,  given  a  list  of  MK  V  Deep  Sea  Diving  System  component 
parts,  demonstrate  a  knowledge  of   the  function  of  each, 
by  matching  the  component  part  with  its  functional 
descrip  tlon. 
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LESSON  TOPIC  6 . 1 


MK  V  DEEP  SEA  DIVING  SYSTEM 


Contact  Hours  Allotted  this 
tssspn  Topic: 


Classroom 

5  Hours 


Laboratory 
0  Bours 


TERMINAL  OBJECTIVES 

Supported  Entirely  by  this  Lesson  Topic: 

1.     When  the  student  completes  this  course  he  will  be  able 

to,  given  a  list  of  MK  V  Deep  Sea  Diving  System  component 
parts,   demonstrate  a  knowledge  of   the  function  of  each, 
by  matching  the  component  part  with  its  functional  de- 
5  crip  tion. 

ENABLING  OBJECTIVES 

When  the  student  completes  this  Lesson  Topic,  he  will  be 
able  to: 

1.  EXPLAIN,   in  writing,    the  function(s)   of  the  component 
parts  of  the  MK  V  Deep  Sea  Diving  System  in  terms  of 
what  they  do   for  the  system. 

2.  DESCRIBE,   by  illustrating,   the  functional  and  physical 
location  of   the  component  parts  within  the  major 
components. 

3-      EXPLAIN,   in  writing,  how  the  component  parts   carry  out 
their  function(3). 

4.     Orally,   DESCRIBE  the  major  materials  used   to  construct 
selected  component  parts  and  EXPLAIN  why  the  particular 
material   is  used. 
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LESSOH  TOPIC  6. 2 


MK  V  DEE?  SEA  DIVING  STSTEM  DIVER 


Contact  Hours  Allotted  thli  L«sa6\ti 

Topic: 


Classroom 

1  1/2  Hours 


Laboratory 
11  Hours 


TERMINAL  OBJECTIVES 

Supported  antlraly  by  this  Lasson  Topic: 

1.     Whan  tha  student  complstas  this  course  he  will  be  able 
to,  as  a  diver  using  the  MK  V  Deep  Sea  Diving  System, 
in  open  water  at  a  depth  of  at  leaat  twenty  feet: 

a.  Demonstrate  all  searching  llne-pull  signals  and 
proper  response  to  tender's  searching  llne-pull 
signals  during  the  execution  of  the  Searching 
Project  In  accordance  with  Diving  Training  Standards. 

b.  Demonstrate  a  proficiency  In  the  use  of  the  MK  V 
Deep  Sea  Diving  System  by  successfully  completing, 
In  accordance  with  Diving  Training  Standards,  any 
two  of  the  following  projects:     Single  Flange, 
Seventeen  Stud  Pontoon,  or  Tooker  Patch. 

c.  Use  proper  voice  and  llne-pull  communications  during 
all  training  dives. 

ENABLING  OBJECTIVES 

When  the  student  completes  this  Lesson  Topic,   he  will  be 
able  to: 

1.  LIST,   in  writing,   all  searching   linc-pull  signals  and 
EXPLAIN  the  use  of  each. 

2.  Using   a  short   line  between  two  persons,    DEMONSTRATE  all 
searching  llne-pull  signals. 

3.  Using  a  short  line  between  two  persons,   DEMONSTRATE  the 
correct  response   (movement)   to  the   tender's  searching 
line-pulL^  signals. 

4.  Orally  EXPLAIN  the  Searching,   Single  Flange,  Seventeen 
Stud  Pontoon,   and  Tooker  Patch  Projects   in  accordance 
with  Diving  Training  Standards. 

5.  Orally,   DESCRIBE  operation  and  communication  procedures 
for  use  on  the  MK  V  Deep  Sea  Diving  System  Phone  during 
normal  operations   (monitoring   the  dive,   underwater  cutting 
and  welding   and  monitoring  the  Pneumo  Fathometer). 
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LESSOU  TOPIC  6.2  (Coatlnuad) 

ENABLING  OBJECTIVES 

6.     Orally,   DESCRIBE  operation  and  communication  proctdurcs 
for  ua«  on  Cha  MX  V  Oaap  S«a  Diving  System  Phona  during 
abnormal  oparatlona   (l.a.   loaa  of  powar>  loaa  o£  communl- 
caclona,   loaa  of  gauga  raadlnga). 
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MK  V   DEKH   SKA  U I V I  Nfl   SYSTKM  TKNDKR 


ContAct  Hour*  Alloectd  thit  L«««oa 
Topic: 

Classroom  Laboratory 
1  1/2  Hours  11  Hours 

TERMINAL  OBJECTIVES 

Supportsd  Entlrsly  By  This  Lasson  Topic: 

1.  Whan  tha  tcudant  couplatas  this  coursa,  he  will  "a  abla, 
to»  aa  a  mambar  q£  a  taam  tanding  a  diver  using  a  MK  V  ' 
Deep  Sea  Diving  Syatam  in  open  water: 

a.  Given  directions  by  the  topside  supervisor  (instructor), 
guide  tha  diver  through  tha  Saarching  Project  (in 
accordance  with  Diving  Training  Standards)  by  using 
correct  aaarching  line-pull  signals. 

b.  Use  correct  telephone  and  line-pull  communication 
procedures  throughout  a'^l  training  dives. 

c.  Dress  a  diver  in  a  MK  V  Deep  Sea  Diving  System, 
within  twelve  minutaa,   so   that  he  may,  safely  enter 
the  water. 

d.  Under  instructor  guidance,  prepare  the  MK  V  Deep 
<Sea  Divfng  System  for  daily  use  and  secure  the  gear 
upon  completion  of  the  daily  diving  activities. 

e.  Damonstratp  correct  maintenance  of  the  diving  log 
(including  OPNAV  Form  9940-1)  without  error. 

ENABLING  OBJECTIVES 


When  the  student  completes  this  Lesson  Topic,  he  will  be  able  to 

1.  LIST,,  in  writing,   all  searching  line-pull  signals  and 
EXPLAIN  their  use. 

2.  Using  a  short  line  between  two  persons  DEMONSTRATE  all 
searching  line-pull  signals. 

3.  DESCRIBE,   orally,  operation  and  communication  procedures 
for  the  use  of  the  MK  V  Deep  Sea  Diving   System  Phone 
during  normal  operations   (monirorlng   the  dive,  underwater 
cutting  and  welding,  and  monitoring  the  Pneumo  Fathometer). 

4.  DESCRIBE,   orally,   operation  and  communication  procfedurea 
for  use  on   the  MK  V  Deep  Sea  Diving  System  Phone  during 
abnormal  operations   (i.e.   loss  of  power,   loss  of  communi- 
cations,  loss  of  gauge  readings). 
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LESSON  TOPIC  6.3  (Coatlnu«d) 
ENABLING  OBJECTIVES 

5.  DESCRIBE,  in  writing,  corrtct  procftdurea  for  maintain- 
ing a  diving  log  during  normal/ abnormal  oparatlons  as 
deacrlbad  in  3  and  4  abova. 

6.  Orally,   EXPLAIN  th«  function  of  th«  OPNAV  Form  9940-1. 

7.  Orally.  EXPLAIN  cha  function  of  tha  Raport  Ovarlay  and 
Raport  Form  of  tha  OPNAV  Form  9940-1. 

8.  DESCRIBE,  in  writing,  tha  propar  complation  of  tha 
OPNAV  Form  9940-1,  during  normal  oparationa.  without 
arror. 

9.  Orally,   EXPLAIN  tha  atapa  and  aqulpmaat  chackout  In- 
volved in  sacurlng  tha  MK  V  Deap  Saa  Diving  System 
from  dally  uaa   (Particular  attention  to  cleaning 
and  stowage) . 
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7.0  UHOBRWATER  ADVANCED 

Conttet  Hours  Allotted  This  Unit: 

ClAttroom  Laboratory 
^      Hours  26  Hours 

TIRMINAL  OBJECTIVES 

Supported  Entirely  By  This  Unit 

1.  Whsn  ths  studsat  conplstss  this  course  h«  will  b«  sbls 
to,  ss  a  divsr,  using  *  MK  V  D««p  Ssa  Diving  System  In 
open  water  et  e  depth  of  at  least  twenty  feet,  DEMON»- 
STRATE  Increased  proficiency  In  the  use  of  the  MK  V 
Deep  Sea  Diving  Systea  by  successfully  completing.  In 
accordance  with  Diving  Training  Standards,   any  three 
of  the  following  projects:     Angle  Descent,  Tunneling, 
Hogging  Line,  and  Two  Man  Pontoon. 

2.  When  the  student  completes  this  course  he  will  be  able 
to,   as  a  member  of  a  four  nan  team,  complete  the  appli- 
cable Items  of  the  Surface  Supplied  Diving  Operations 
Pre-Dlve  Checklist  to  prepare  the  MK  V  Deep  Sea  Diving 
System  for  dally  use  and  secure  the  gear  upon  completion 
of  dally  activities. 

3.  When  the  student  completes  this  course  he  will  be  able 
to,  as  a  member  of  s  team  tending  a  diver  using  a  MK  V 
Deep  Sea  Diving  System: 

a.  Use  correct  line-pull  and  talephone  coamunicatlon 
procedures   throughout  all  training  dives. 

b.  Dress  a  diver  In  a  MK  V  Deep   Sea  Diving  System, 
within  twelve  minutes,  so  that  he  may  safely  enter 
the  water. 

c.  Demonstrate  correct  melntenance  of  the  Diving  Log 
and  OPNAV  Form  99A0-1. 
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LESSON  TOPIC;    7.1  SURFACE  SUPPLIED  DIVING  OPERATIONS 

PRE-DIVE  CHECKLIST 

Contact  Hour*  Allott«<l  This  L««aoa 

Topic: 

Claatroom  Laboratory 
3      Houra  6  floura 

TERMINAL  OBJECTIVES 

Supportad  Eatiraly  By  Thla  Laaaon  Topic: 

I.     Whan  tha  studant  conplataa  thla  coursa  ha  will  ba  abla 
to,  aa  a  m«mbar  of  a  four  nan  taam,  complat*  tha  appll- 
cabla  itama  of  tha  Surfaca  Suppllad  Diving  Oparatlona 
Pra-Dlva  Chackllat  to  prapara  tha  MK  V  Daap  Saa  Diving 
Syatam  for  dally  uaa  and  aacura  tha  gaar  upon  completion 
of   the  dally  actlvltlaa. 

ENABLING  OBJECTIVES 

When  the  studant  coapletaa  this  laaaon  topic,  he  will  be  abla  to 

1.  Orally,   EXPLAIN  tha  uae  of   tha  Surfaca  Supplied  Diving 
Operaciona  Pre-Dlve  Checklist. 

2.  DEMONSTRATE  the  correct  procedures  for  completing  the 
items  necessary  for  preparation  of  the  MK  V  Deep  Sea 
Diving  System  for  daily  uaa. 

3.  Using  a  standard  print   ( illua tration)   of  the  school's 
diver's  breathing  air  system: 

a.  LABEL  the  print  with  correct  symbols  to  show  all 
major  components. 

b.  For  the  major  componenta: 

(1)  EXPLAIN,   in  writing,   their  function. 

(2)  LIST,   in  writing,   the  protective  devicea  within 
the  system. 

(3)  DESCRIBE,   in  writing,   the  protection  provided 
by  each  device. 

(4)  Llat,   in  writing,   the  ratings  of  applicable 
major  components  and  materials  used  in  their 
cons  truction . 

4.  Orally.  DESCRIBE  tha  maximum  standards  for  breathing 
air  and   the  reasons   for  the  standards. 

5.  Orally.   STATE  the  setpoint(s)   for  cleaning,   test  and 
calibration  of  gauges. 
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LESSON  TOPIC:   7.1  (Contlau«d) 


ENABLING  OBJECTIVES 

6.  STATE,   la  writing,   th«  saftcy  pricAutlons  acctstary  co 
lasurt  «lr  purtcy. 

7.  DEMONSTRATE  th*  correct  proc«dur«i  for  conplttlon  of 
lt««s  ncc«s«ary  co  ••curt  ch«  Mk  V  D««p  St«  Olvlng 
Sy«t«m  from  dally  diving  «ctlvitl«i. 


LESSON  TOPIC:    7.2  MK  V  DEEP   SEA  DIVING  SYSTEM  DIVER 

Concacc  Hours  Allotted  This  Lesson 
Topic : 

Classroom  Laboratory 
1     Hours  10  Hours 

TERMINAL  OBJECTIVES 

Supported  antlrely  by  this  Lesson  Topic: 

1.     When  the  student  completes  this  course  he  vlll  be  able 
to,4s  a  diver,   using  a  MK  V  Deep  Sea  Diving  System  in 
open  water  at  a  depth  of  at  least  twenty  feet.  DEMON- 
STRATE increased  proficiency  in  the  use  of  the  MK  V 
Deep  Sea  Diving  System  by  successfully  completing,  in 
accordance  with  Diving  Training  Standards,   any  three 
of   the  following  projects:     Angle  Descent,  Tunneling, 
Hogging   line,   and  Two  Man  Pontoon. 

ENABLING  OBJECTIVES 

When  the  student  completes  this  lesson  topic,  he  will  be 
able  to: 

\ 

1.  Given  a  Job  analysis  sheet  on  each  project  to  be  com- 
plete^ during  this  unit,  orally  EXPLAIN  the  following 
aspects  of   the  project: 

a.  What  the  project  is. 

b.  The  conditions  under  which  the  project  is   to  be 
completed.  * 

c.  Standards  which  will  determine  success. 

d.  How  to  perform  the  project  successfully. 

e.  How  each  project  relates  to  a  fleet  diviug  job. 
t.     Particular  skills  necessary  for   successful  com- 
pletion of   the  project. 

MOTE,:  ORKilKJAC  "^A&e  H«   HA«  BtEK)  ©ftUTTtb',  rtoui6\;«a 
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•lesson  TOPIC:   7.  3 


V  DEEP  SEA  DIVING  SWIM  TEND** 


Contact  Hour*  Allottad  Thla  Lasson 

Topic: 

Classroom  Laboratory 
0    Hours  10  Hours 

TERMINAL  OBJECTIVES 

Supportad  Entiraly  By  This  Lasson  Topic: 

1.     Whan  tha  studant  coaplatas  this  coursa  ha  will  ba  abla 
to,  as  a  mambar  of  taam  tanding  a  divar  using  a  MK  V 
Daap  Saa  Diving  Systan: 

a.  Usa  corract  lina*pull  and  talaphona  comnunication 
procaduras  throughout  all  training  diva;». 

b.  Drass  a  divar  in  a  MK  V  Daap  Saa  Diving  Systam, 
within  tvalva  minutas,  so  that  ha  may  safaly  anter 
tha  watar. 

c.  Damonstrate  propar  maintenance  of . the  Diving  Log^ 
and  OPNAV  Form  9940-1. 

ENABLING  OBJECTIVES 

This  is-  a  continuation  of  Skills  «nd  knowledge  developed 
during  other  Terminal /Enabling  Objectives. 
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CESSON  TOPIC:  8.0 


LIGHT  WEIGHT  DIVING 


X2j  t  Hours 


Contact  Hour*  kllott«d  Thl«  Unit: 


/  L«bor«to.ry 
18  Hours 


TERMINAL  OBJECTIVES 


Supported  Entlrsly  By  This  Lssson  Topic: 


1. 


2. 


Wh«n  ch«  studant  coaplataa  this  courss  hs  will  bs  sbls 
to,   as  s  divsr,  p«r£or«  th«  following  functions: 

«.     In  an  opan  tank,  with  a  miniDum  of  aight  faat  of 
watar,  uaing  tha  Light  Waight  Diving  Systam  (Jack 

h  dawonstrata  ditching  and  douninn  procadura. 

b.  In  an  opan  tank,  with  a  ainiau^  of  aight  feat  of 
watar,  using  tha  Mtrk  I  Mask,  daaonstrata  aaargancy 
air  changa-ovar  procaduras. 

c.  In  opan  watar,   at  a  ainiaum  dapth  of  twenty  faat, 
using  tha  Mark  I  and  Hot^'Watar  Suit,  complete  tha 
Searching  Project  in  accordance  with  Diving  Train- 
ing Standards. 

When  the  student  coapletes  this  course  he  will  be  able 
to,   given  Planned  Maintenance  Systea   (PMS)  raquireaents 
for  the  Light  Weight  Diving  Systea,  Mark  I  Misk,  and 
Hot  Water  Suxt,  correctly  perfora  the  necessary  mainten- 
ance. 


When  the 
to,   as  a 


student  coapletes  this  course  he  will  be  able 
member  of  a  team  tending  a  diver  in  open  water, 
uaing  a  Mark  I  Mask  and  Hot  Water  Suit  Systems,  deaon- 
atrate/explain  start-up/shut-down  procedures   (as  appl'- 
cable)   and  operate  the  Clayton  Diving  Heater  System 
(or  other  Navy  approved  locally  available  similar  eouip- 
ment.  i  r 
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I.RS.SON  TOP  [C  8.1 


LIGHTWEIGHT  DIVING   SYSTEM  DIVER 


Contact  Hours  AllottuU  TIiIa   Lenaon  Topic 


Claasroom 
Q  Hours 


Labcracory 
10  Hours 


•TERMINAL  OBJECTIVES 

Supported  Eatiraly  By  This  Lasson  Topic: 

1.  When  the  student  completes  this  course  he  will  be  able 
to,   as  a  diver,  perform  the  following  functions: 

a.  In  an  open  tank,  with  a  minimum  of  eight  feet  of 
vatcr,  using  the  Light  Weight  Diving  System  (Jack 

Browne),  demonstrate  ditchinfi  and  donning  procedures. 

b.  In  an  open  tank,  with  a  minimum  of  eight  feet  of 
water,  using  the  Mark  I  Mask,   demonstrate  emergency 
Air    change-over  procedures. 

c.  In  open  water,   at  a  minimum  depth  of   twenty  feet, 
using   the  Mark  I  Mask  and  Hot  Water  Suit,  complete 
the  Searching  Project  in  accordance  with  Diving 
Tri»ining  Standards. 

ENABLING  OBJECTIVES 

When  the  student  completes   this   lesson  topic,  he  will  be 
able  to: 

1.  Orally,   EXPLAIN  the  correct  procedures  for  dressing  a 
diver  using   the  Light  Weight  Diving  System   (Jack  Browne). 

2.  Orally,  DESCRIBE  the ^prevailing  conditions  which  would 
prompt  a  diver  using  the  Light  Weight  Diving  System  to 
use   the  procedures  of  ditching  and  donning. 

3.  DEMONSTRATE  correct  procedures  for  ditching,  clearing 
tha  mask,   and  donning   for  continued  work,   the  Light 
Weight  Diving  System. 

4.  Orally,   EXPLAIN  the  procedures   for  dressing   a  diver 
using   the  Mark   I  Mask. 

5.  DKSCRiat;,   orally,    the  prevailing   conditions  (including 
indications   received  by   the   diver)  which  would  prompt 
a  diver  using   the  Mark  I  Mask  to  use  the  procedures 
fc  eranrgency  air  change-over. 
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LESSON  8.1  (Continued) 


ENABLING  OBJECTIVES 

b.     DEMONSTRATli  correct  procedures  for  emergency  air 
changeover,   using  the  Mark  I  Mask. 

7.  Orally.   EXPLAIN  the  correct  procedures  for  dressing 
a  diver  in  a  Hoc  Water  Suit. 

8.  DEMONSTRATE  correct  procedures  for  dressing  a  diver 
in  a  Hot  Water  Suit. 

9.  EXPLAIN,   orally,   the  Searching  Project,   in  accordance 
with  Diving  Training  Standards,   to  include  standards, 
how  to  perform  the  project,  and  particular  skills 
needed  for  the  successful  completion  of   the  project. 
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l;:;sson  topic  a.  2 


LICHT  WEICHT  DIVING  SYSTEM 


ContacC  Hours  AllotCttd  This  Lesson 
Topic: 

ClAssroom  Laboratory 
6     Hours  2  Hours 

TERMINAL  OBJECTIVES 

Supported  Entirely  By  This  Lesson  Topic:  / 

1.     When  the  student  completes  this  course,  he  will  be 
able  to,  given  the  Planned  Maintenance  System  (FMS) 
requirements  for  the  Light  Weight  Diving  System, 
Mark  I  Mask,  and  Hot  Water  Suit,   correctly  perform 
the  necessary  maintenance. 

ENABLING  OBJECTIVES 

When   the  atudent  completes  this  lesson  topic,  he  will  be 
able  to: 

1.  Orally,   EXPLAIN  the  maintenance  requirements  (perioalc 
and  usage)   o£   the  PMS. 

2.  Orally,   EXPLAIN  the  documentation  necessary  for  the  PMS 
forms  management. 

3.  For   the  Light  Weight  Diving   System   (Jack  Browne). 

a.  Orally,   EXPLAIN  the  function(s)  of  the  major  com- 
ponents in  terms  of  what  they  do  for  the  system. 

b.  Given  a  standard  print   (illustration)   of  the  Light 
Weight  Diving  System,  DESCRIBE,  by  labeling,  the 
physical  location  of   the  major  components  and 
component  parts. 

c.  LIST,   orally,   the  protective  devices  for  the  major 
components . 

d.  LtST\)  in  writing,   the  correct  ratings  of   the  umbilical. 

e.  Orally,   DESCRIBE  the  nominal  valve  size  for  the  Air 
Control  Valve. 

£.     LIST,   in  writing,   the  major  materials  used  in  the 

major  components  and  component  parts  and  EXPLAIN  why. 

g.  EXPLAIN,  orally,   the  function(s)   of   the  componmnt 
parts   in  terms  of  what  they  do   for  the  components. 

h.  Orally  EXPLAIN  how  the  component  parts   carry  out 
their  function(s). 

i.  DESCRIBE,    through   illustration,    the   flow  path  of  the 
breathing  media  through  the  system. 

.  71 
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LESSON  TOPIC  8.2  (Continued) 


59 


j.     Orally  STATE  th«  ••tpolntd)   «nd  reasons  for  chc 
^         a«tpoAnt(i)   in  tarma  of  tha  affacts  of  oparatlng 

abova/balow  Cham  aa  partains  to  maximum  daptha 

and  aga  of  air  hoaa  in  uaing   tha  Light  Weight 

Diving  Systam. 
k.     Orally.  DESCRIBE  tha  affact  of  the  Light  Waight 

Diving  Systam  dua  to  tha  breathing  madia  source. 
1.     Orally,   DESCRIBE  tha  correct  installation  of  tha 

non-raturn  valve  on  to  tha  air  control  valve. 

4.     For  the  Mark  I  Mask: 

a.  Orally.   EXPLAIN  the  function(a)   of  the  major  com- 
ponents in  terma  of  what  they  do  for  the  system. 

b.  Given  a  standard  print  of  tha  MK  I  Mask,  DESCRIBE 
by  labeling,   the  physical  location  of  the  major 
components  and  their  component  parts. 

c.  Orally.  DESCRIBE  the  aources  of  power  for  communi- 
cations used  with  the  MK  1  Mask  System. 

d.  DEMONSTRATE  and  orally  DESCRIBE  the  modes  of  con- 
trol for   the  side  valve  and  second  state  dial-a- 
b  reath . 

e.  LIST,   in  writing,   the  ratings  for  the  umbilical 
and  emergency  bottle  aaaembly. 

f.  DESCRIBE,   in  writing,    the  major  materials  used, 
EXPLAINING  why,   for  the  major  components  and  their 
component  parts. 

g.  Orally  EXPLAIN  the   function(s)   of   the  component 
parts   in  terms  of  what  they  do  for  the  components. 

h.  EXPLAIN,   orally,   how  the  component  parts   carry  out 
their  function(s). 

i.  DEMONSTRATE  and  orally  DESCRIBE   the  modes  of  oper- 
ation  and  the   flow  path  of   the  breathing  media 
through  the  MK  I  Mask  in  each  mode. 

j.      STATE,    in  writing,    the  maximum  depth  without  come 
home  bottle,  without  open  bell,   and  diving  on  air 
using   the  MK  I  Mask,   and  the  reasons   for  these 
maximums . 

k.     Orally  DESCRIBE  the  effect  on   this  MK  I  Mask  System 
due   to  the  umbilical,   emergency  bottle  assembly, 
diver  heating  system,   open  diving  bell  system  and 
breathing  media  source. 

1.      EXPLAIN,    orally,    the  unique  safety  precautions  of 
using  only  120  VAC  for  recharging  battery   if  ampli- 
fier is  equipped  with  a  rechargeable  battery. 
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i     LESSON  TOPIC  8.2  (Continued) 

5.  For  th«  Hoc  Wac«r  Suit: 

a.  Orally  EXPLAIN  the  functlon(s)   of   the  major  componants 
in  tcrmi  of  what  thay  do  for  the  system. 

b.  Given  a  standard  print  of  the  Hot  Water  Suit,  DESCRIBE, 
by  labeling,  the  phyeical  location  of  the  major  compon- 
ents and  their  component  parts. 

c.  DEMONSTRATE  the  operation  of  the  velco  strips. 

d.  LIST,   in  writing,   the  rating(s)   of  the  tubing  within 
the  Hot  Water  Suit. 

e.  LIST,  in  writing,  the  major  materials  used  in  the  major 
components  and  their  component  parts  and  EXPLAIN  why. 

f.  Orally  EXPLAIN  their  functlon(s)  of  the  component  parts 
in  terms  of  what  they  do  for  the  components. 

g.  Orally  EXPLAIN  how  the  component  parts  carry  out  their 
f unction(3) . 

h.  DEMONSTRATE  how  and  where   the  control  function  is 
accomplished. 

i.  Orally,  DESCRIBE  the  effect  on  the  Hot  Water  Suit  due 
to  the  Clayton  Diving  Heater  System  and  the  MK  I  Mask 
System. 

6.  For  the  Open  Diving  Bell: 

a.  Orally,   EXPLAIN  the  function(s)   of  the  major  compon- 
ents and  their  component  parts. 

b.  Given  an  illustration  of  a  typical  open  diving  bell, 
LOCATE,   by   labeling,   the  a^ajor  components. 

c.  EXPLAIN,   in  writing,   how  the  major  components  carry 
out   their  function(s). 

d.  LIST,   in  writing,    the  major  materials  used  in  con- 
structing  and  open  diving  bell  and  EXPLAIN  why. 

e.  Orally  DESCRIBE  the  flow  path  of  the  breathing  media 
through  Che  system  and  the  p ressuri za tlon  of  the  hull 
body . 

£.     Orally  EXPLAIN  the  safety  aspects  of  maintaining  the 
bell  in  an  upright  position  during  operation. 
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LESSON  TOPIC   8.3         CLAYTON  DIVING  HEATER  SYSTEM 

Contact  Hours  Allotttd  this  Lesson 
Topic : 


Classroom 

4  Hours 


Laboratory 
8  Hours 


TERMINAL  OBJECTIVES 


Supported  Entirely  By  This  Lesson  Topic: 

1.     When  the  student  completes  this  course,  he  will  be  able 
to,  as  a  member  of  a  team  tending  a  diver  in  open  water, 
using  MK  I  Mask  and  Hot  Water  Suit  Systems,  demonstrate/ 
explain    s tar tup / shutdown  procedures   (as  applicable)  and 
operate  the  Clayton  Diving  Beater  System   (or  other  Navy 
approved  locally  available  similar  equipment). 

ENABLING  OBJECTIVES 

When  the  student  completes  this  lesson  topic,  he  will  be  able 
to : 


1.     For  the  Clayton  Diving  Heater  System: 


a . 

b. 

c . 
d. 
e . 
f  . 

r  . 
i  . 
j  • 


Orally  EXPLAIN  the  functlon(s)  of   the  major  components 
and  component  parts  in  Terms  of  what  they  do  for  the 
system. 

Given  a  standard  print  of  the  Clayton  Diving  Heater 
System,  DESCRIBE,  by  labeling,   the  physical  location 
of   the  major  components  and  their  component  parts. 
Describe  by  illustret  ion ,    the  sources  of  power  'for 
the  major  components. 

Describe,   orally,   the  protection  provided  and  the 
ratings  of  each  of   the  major  components. 
Orally  EXPLAIN  how  the  component  parts  carry  out 
their  function (s) . 

DESCRIBE,    in  writing,    the  major  materials  used  in 
Che   component  parts  and  explain  why. 

DESCRIBE,  by  illustration,   the  flow  path  of  sea  water 
through  the  sea  water  supply  system. 

DESCRIBE,   by  illustration,   the  flow  path  of   steam  from 
the  auxiliary  steam  Inlet  to  the  auxiliary  outlet. 
DESCRIBE,   by  illustration,   the  flow  path  of  fresh 
^'ater  through  the  fresh  water  and  s;:eam  systems. 
DESCRIBE,   by  illustration,   the  fuel  flow  through  the 
fuel  system  to   the  burner. 
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LESSON  TOPIC  8.3  (Conclnu«d) 

k.     Orally  DESCRIBE  lighting  off/securing  procsdures. 
1.     DESCRIBE,  by  lllua t r at Ion .  ch«  location  at  which 

th«  following  Is  monitored:   oparatlng  staaa  pressura, 

maximum  tamp«ratura  to  the  dlvar,  and  aaiwatar 

Inlat  prascure  and  flow, 
a.     Orally  DESCRIBE  the  effect  on  this  system  due  to  a 

shlp*s  auxiliary  steam/condensate  system,   fire  main 

system  and  electrical  source, 
n.     Orally  DESCRIBE  the  effect  on  the  Diver's  Hot  Water 

Suit  due  to  the  operation  of  the  Clayton  Diving 

Heating  System. 


UNIT  9.0  UNDERWATER  TOOLS 


TERMINAL  OBJECTIVES 

Supported  Entirely  by  this  Unit: 

1.     When  the  student   completes  this  course,   he  will  be 
able   to.   In  an  open  tank,  with  at  least   eight  feet 
of  water,   using  the  MK  I  Mask  System  and  appropriate 
underwater  tools,   complete  the  following  projects  In 
accordance  with  Diving  Training  Standards:  Three 
Hole  Flange,   Drill  and  Tap,   and  Underwater  Filing 
Saw   (Hydraulic) . 


Contact  Hours  Allotted  this  Unit: 


Class  room 
4  Hours 


Labo  r a tory 
26  Hours 
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LESSON  TOPIC  9.1 


UKDE&VATER  TOOLS 


Contact  Houra  Allotttd  this  L««soa  Topic: 


Classroom 

4  Hours 


Laboratory 
26  Hours 


TERMINAL  OBJECTIVES 

Supportad  entlraly  by  this  Laasoa  Topic: 

1.     Whan  tha  atudant  coDplataa  this  coursa,  ha  will  ba  abla 
to,   in  an  opan  tank,  with  at  laast  alght  faat  of  vatar, 
using  tha  MK  I  Maak  and  approprlata  undarwatar  tools, 
complata  tha  following  projacts  in  accordance  with  Diving 
Training  Standards:  Thraa  Hola  Flanga,  Drill  and  Tap,  and 
Undarwatar  Piling  Saw  (Hyv.raulic) . 

ENABLING  OBJECTIVES 

When  the  student  completes  this  lesson  topic,  he  will  be 
able  to: 

1.  Orally  DEFINE/ EXPLAIN  terms  relative  to  tl.e  use  of 
underwater  tools. 

2.  Orally  DESCRIBE  a  surface  supplied  hydraulic  set-up 
and  the  basic  operation  of  selected  underwater  tools. 

3.  Orally  DESCRIBE  how  the  underwater  tools  work  with 
selected  attachments. 

4.  Orally  DESCRIBE  the  special  insulating  and  safety  re- 
quirements  for  underwater  electric  tools  and  lights. 

5.  Orally  DESCRIBE  loading  and  firing  procedures  and  tech- 
niques for  using   the  velocity  power  driver. 

6.  For  the  velocity  power  driver,  pnaumohydraulic  grinder 
and  drill: 

a.  Orally  EXPLAIN  the  function(s)   of  each  tool  in  terms 
of  what  they  do  for  th«  system. 

b.  DESCRIBE,   In  writing,   the  source(s)   of  power. 

c.  Orally  DESCRIBE  the  modes  of  control. 

d.  Orally  LIST   the  protective  devices  and  ratings 


for  each  tool. 


To 
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LESSON  TOPIC  9.1  (Contlnuad)  ''1 

7.     Glvtn  «  job  aoAlyals  sheet  oa  each  project  to  b« 

coapletad  during  this  unit,  orally  EXPLAIN  the  following 
aetieeta  of  the  project: 

a.  What  the  project  la. 

b.  Conditions  under  which  the  project  Is  to  be  completed 

c.  Standards  which  will  determine  success. 

d.  How  to  perform  the  project  successfully. 

e.  How  each  project  relates  to  a  fleet  diving  job. 

f.  Particular  skills  necessary  for  the  successful 
completion  of  the  project. 


^UNTT    10.0  UNDERWATER  CUTTING  AND  WELDING 

Contact  Hours  Allotted  This  Unit: 

Classroom  Laboratory 
6       Hours  24  Hfaurs 

TERMINAL  OBJECTIVES 

Supported  Entirely  by  this  Unit: 

1.     When  the  student  completes  this   course,   he  will  be  able 
to,   in  an  open  tank  with  at  least  eight  feet  of  water, 
using   the  MK  V  Deep  Sea  Diving  System,   successfully  com- 
plete any  three  of  the  following  projects  in  accordance 
with  Diving  Trainlr g  Standards:     Oxygen  Arc  Cutting 
(Ceramic  Rod),  Oxygen  Arc  Cutting   (Steel  Tubular  Rod), 
Shielded  Metal  Arc  Cutting,   and  Shielded  Metal  Arc 
Welding. 


More.-.  oiSj(i>(ioAc  PiM&E.  BeeN  ir^eceicb;  HCioev/ei^, 
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LESSON  TOPIC   10.1  ONDERWATER  CUTTING  AND  WELDING 

Contact  Hours  Allocttd  this  Lssson  Topic: 

Classroom  Laboratory 
 6    Hours  24  Hours 

TERMINAL  OBJECTIVES 

Supported  Entirely  by  this  Lssson  Topic: 

1.     Whsn  ths  studsnt  complstes  this  course,  he  will  be  able, 
to.   In  an  open  tank  with  at  least  eight  feet  of  water, 
using  the  MK  V  Deep  Sea  Diving  System,  successfully 
complete  any  three  of  the  following  projects  in  accord- 
ance with  Diving  Training  Standards:     Oxygen  Arc  Cutting 
(Ceramic  Rod),  Oxygen  Arc  Cutting   (Steel  Tubular  Rod), 
Shielded  Metal  Arc  Cutting,   Shielded  Metal  Arc  Welding. 

ENABLING  OBJECTIVES 

When  the  student  completes  this  lesson  topic,  he  will  be 
able  to: 

1.  DEFINE/EXPLAIN,   in  writing,   terms  relative   to  underwater 
cutting  aad  welding.  t 

2.  Orally  DESCRIBE  the  types  of  cutting  and  welding  that 
will  be  used  In  completion  of   the  projects  during  this 
unit. 


3.  DESCRIBE,   in  writing,   the  various  materials  used  in 
underwater  cutting  and  welding-. 

4.  Orally  EXPLAIN  the  functlon(s)   of  the  various  methods 
of  underwater  cutting  and  welding  used  in  completion 
of  the  projects  for  this  unit. 

5.  For  each  of  the  types  of  underwater  cutting  and  welding 
used  in  completion  of  the  projects  during  this  unit: 

a.  EXPLAIN,   in  writing,   the  functlon(s)   of  the  component 
parts  in  terms  of  what  they  do  for  the  individual 
components. 

b.  DESCRIBE,  by  illus trstlon ,   the  physical  location  of 

the  component  parts  within  each  of   the  major  components 

c.  Orally  EXPLAIN  how  the  component  parts  carry  out  their 
function (s)  . 
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LESSON  TOPIC  10. 1  (Continutd) 

d.     LIST,  la  writing,  th*  rttlngs  and  flp«clf 1 catlont  of 

••l«cc«d  compoa«at  pares, 
tt.     DESCRIBE,  by  lllust raclon ,   chc  sourcaCa)  of  powar 

for  salactad  covj>oiiant  parca. 
fe     Orally  DESCRIBE  tha  protactlon  provldad  cha  ayaeam 

by  appllcabla  conponant  parts, 
g.     DESCRIBE,   la  writing,  tha  major  matarials  uaad  in 

conatruction  of  aalactad  componanc  parts,  and 

EXPLAIN  why  tha  particular  materials  are  usad. 

6.  DESCRIBE,  in  writing,   tha  important  features  of  each  of  th« 
various  cutting  processes  usad  to  complete  the  projects  of 
this  unit. 

7.  Orally  DESCRIBE  the  procedure  for  determining  the  polarity 
of  a  welding  generator  if  polarity  markings  are  illegible. 

8.  Orally  EXPLAIN  a  aimple  schematic  diagram  of  a  typical 
arrangement  for  oxygen  arc  cutting. 

9.  DESCRIBE,   in  writing,   the  advantages  of  stael  tubular 
electrodes  versus  the  advantages  of  ceramic  tubular 
electrodes. 

10.  Orally  EXPLAIN  the  preparation  of  an  emergency'  tubular 
electrode . 

11.  Orally  DESCRIBE  cutting   techniques  for  oxygen  arc  for 
thick  and  thin  steel  plate  using  the  steel   tubular  and 
ceramic  tubular  electrodes. 

12.  DESCRIBE,   in  writing,   the  principle  of  operation  for 
shielded  metal  arc  cutting. 

13.  DESCRIBE,  in  writing,  thv  proper  metallic  arc  cutting 
technique  for  steel  plate  less  than  1/4  inch  thick  and 
for  plates  greater  than  1/a  inch  thick,' 

14.  EXPLAIN,  in  writing,  the  advantages  of  oxygen  hydrogen 
cutting.  . 

15.  Orally  EXPLAIN  why  hydrogen^  and  not  acetylene  I-  used 
as   a   fue\  gas. 

16.  DESCRIBE,   in  writing,    the  principle  of  operation  in 
oxygen  hydrogen  cutting. 

7}) 
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i.HSSON  TOPIC  10.1  (Continued) 


17.  EXPLAIN,  orally  and  in  wrlclng,  procaduras  for  lighting 
eha  oxygan  hyarogan  corch  undarvatar. 

18.  EXPLAIN,  orally  and  in  writing,   tha  tachniquaa  for 
atarting  and  advancing  tha  cut  with  an  oxygan  hydrogan 

torch. 

19.  DESCRIBE,   in  writing,   tha  principle  of  operation  for 
shielded  metal  arc  welding. 

20.  DESCRIBE,  in  writing,   the  largest  diameter  electrode 
recommended  for  shielded  metal  arc  welding  operations. 

21.  DESCRIBE  and  DEMONSTRATE  the  preparation  of  an  under- 
water surface  for  welding. 

22.  DESCRIBE,   orally  and  in  writing,   the  importance  of  the 
welding  current  setting. 

23.  STATE,   in  writing,   the  8etpoint(s)   and  reasons  for  the 
setpolnt(s)   In  terms  of  operating  above  or  below  them, for: 

a.  Figuring  correct  gas  pressure  at  depth. 

b.  Polarity. 

24.  DESCRIBE,   in  writing,   and  DEMONSTRATE  safety  precautions 
unique  to  underwater  cutting  and  weeding. 

a.  Trapped  explosive  gases. 

b.  Placing   the  diver  between  the  ground  and  electrode. 

25.  Given  a  Job  analysis  sheet  for  each  project  to  be  com- 
pleted during  this  unit,   orally  EXPLAIN  the  following 
aspects  of  the  project: 

a.  What   the  project  is.  * 

b.  The  conditions  under  which  the  project  will  be 
completed. 

c.  Standards  which  will  determine  success. 

d.  How  to  perform  the  project  successfully. 

e.  How  each  project  relates   to  a  fleet  diving  job. 

f.  Particular  skills  necessary  for  the  successful 
completion  of  the  project. 

26.  In  an  open  tank  with  at  least  eight  feet  of  water,  using 
the'  MK  V  Deep  Sea  Diving  Systems,  PRACTICE  each  of  the 
underwatar  cutting  methods  used  In  completion  of   the  pro- 
jects for  this  unit.     As  many  as  three  electrodes  (one 
ceramic)  may  be  used  for  practice (determined  by   the  student). 
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UNIT  11.0  DIVING  EQUIPMENT  REPAIR 

Contaet  Hours  Allotttd  this  Unit: 

ClAssroom  Laboratory 
6     Houri  24  Hour* 

TERMINAL  OBJECTIVES 

Supported  Entirely  by  th±«  Unit: 

1.  Wh«n  the  studtnt  completes  this  course,  he  will  be  able  to, 
given  a  MK  V  Deep  Sea  Diving  System  Helmet,  perform  the 
following  maintenance  so  that  the  equipment  may  be  used  in 
diving  operations:     Replace  port  glass,  replace  breast 
plate  gasket,  and  replace  breast  plate  stud.  Additional 
maintenance  items  are  to  be  accomplished  dependent  upon 
time  ^nd  equipment  requirements. 

2.  When  the  student  completes  this  course,  he  will  be  able 
to,  given  a  MK  V  Deep  Sea  Diving  Syateta  Dress,  perform 
the  following  maintenance  so  that  the  equipment  may  be 
used  in  diving  operations:     Placii!|/replacing  gloves, 
patching  a  hole,   air  test  dress  before/after  patching. 
Additional  maintenance  Items  are  to  be  accomplished 
dependent  upon  time  and  equipment  requirements. 

0 

3.  When  the  student  completes  this  course,  he  will  be  able 
to,   given  components  of  the  MK  V  Deep  Sea  Diving  Sys^iem 
Umbilical,  perform  the  following  maintenance  so  that  the 
equipment  may  be  used  In  diving  activities:     Marry  life 
llne/alr  hose,   and  repair  or  replace  jack  plug  on  life  \ 
line,   telephone  cable.     Additional  maintenance  items  are  \ 
to  be  accomplished  dependent  upon  time  and  equipment  V 
requirements. 

4.  When  the  student  completes  this  course,  he  will  be  able 
to,   given  a  MK  V  Deep  Sea  Diving  System  Non-Return  valve, 
perform  the  following  maintenance  so  that  the  equipment 
may  be  used  in  diving  operations:     Replace  the  stem  and 
jeat,   replace  the  spring   and  gasket. 

5.  When   the  student  completes  this  course,  he  will  be  able 
CO,  given   a  MK  V  Deep   Sea  Diving   System  air  control  valve, 
perform  the  following  malntenanc»  so  that   the  equipment 
Bay  be  used  in  diving  operations/     Lap   in  the  needle  valve, 
renew  flax  packing  in  p  acklng  a-lind .   and  adjust  packing 
gland.  ^ 
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LESSON  TOPIC   11.1  MK  V  DEEP  SEA  DIVING  SYSTEM  HILMET 

Coatact  Ho)^rfl  Allocted  this  Ltsson  Topi 

Classroom    \^  Laboratory 
2      Hours       ^  5  Hours 

TERKINai.  OBJECTIVES 

Supported  Eatlraly  By  this  Lassoa  Topic: 

1.     Whan  tha  scudant  coaplatas  this  coursa,  he  will  ba  abla 
to,  givan  a  MK  V  Daap  Saa  Diving  Systam  Halmat,  parform 
tha  follovlng  malntanan^a  so  that  tha  aquipmant  may  ba 
usad  in  diving  oparations:     Raplaca  port  glass,  raplace 
braast  plata  gaskat,  and  raplaca  braaat  plata  stud. 
Addiiilonal  malntananca  itam^  ara  to  ba  accompllshad 
dependant  upon  time  and  equipment  requirements. 

a.  Replace  breast  plate  padeye. 

b.  Replace  telaphona  Jack  In  gooseneck. 

c.  Replace  repifoducer. 

d.  Chase  threads  on  the  Air  Gooseneck,   Telephone  Goose- 
neck and  breast  plate  studs. 

e.  Replace  safety  locking  devica. 

f.  Replace  or  lap  in  the  supplementary  exlvaust  valve, 
g-     Lap  in  and  adjust  the  exhaust  valve. 

h.     Replace  face  plate  and  gasket. 
1.     Test  communications. 

J.     Hake  new  lanyards  for  the  breast  plate  eyelets  aod 
Install  them. 

ENABLING'  OBJECTIVES 

When  the  'student  completes  this  lesson  topic,  he  will  be  abla 


1.     For  each  of   the  repairs/maintenance  requirements  listed 

above: 

* 

a.  Orally  STATE  the  common  cause (s)  of  the  equipment 
damage/ failure/ leak  which  would  laad  to  repairing 
or  replacing   the  specific  piece  of  equipment. 

b.  •  LIST,   in  writing,   the  tools  needed  for  the  specific 

repair. 

c.  EXPLAIN,   in  writing,   step-bys tep  procedures  for 
effecting   tha  repair  or  replacement. 

d.  Orally  EXPLAIN   the  importance  of  doing  proper  repairs  - 
including  results   if   repair  procedures   are  noc. carried 
out  properly. 
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li::;ss:k  topic^ii.2         mark  v  deep  sea  diving  system  dress 

Contact  Hours  Allotted  this  Lssson  Topi( 


Classroom  Lsborstory 
2      Hours  5  Hours 


TERMINAL  OBJECTIVES 


Supoolc«<l  Encirsly  by  this  Lssson  Topic: 

1*     When  ths  student  complecss  this  courss,  h«  will  b«  able 
CO,  glvan  a  MK  V  Daap  Saa  Diving  System  Dress,  perform 
th«i  following  maintenance  so  that  the  equipment  may  be 
used  In  diving  operations:     Placing/replacing  gloves, 
.patching  a  hole,  air  test  dress  before/after  patching. 
Additional  maintenance  Items  are  to  be  accomplished  de- 
*   pendent  upon  time  and  equipment  requirements. 

a.  Replacing  lacing  flap. 

b.  Replace  crotch  patch. 

c.  Repair  and  patch  torn  rubber  gasket  on  collar. 

d.  Renew  lead  weights  on  MK  V  Deep  Sea  Diving  System 
weight  belt. 

e.  Renew  straps  and, buckles  on  MK  V  Deep  Sea  Diving 
System  shoes. 

f.  Clean  and  preserve     L  V  Deep  Sea  Diving  shoe  leather. 

g.  Renew  grommets  on  Mark  V  Deep  Sea  Diving  System  shoes* 

ENABLING  OBJECTIVES 

When   the  student  completes  this  lesson  topic,   he  will  be  able 
to  : 

1.      For  each  of  the  repairs/maintenance .requirements  listed 
above: 

a.  Orally  STATE  the  common  cause(s)   of   the  equipment 
damage/ failure/ leak  which  would  lead  to  repairing  or 
replacing  the  specific  piece  of  equipment. 

b.  LIST,   in  writing,   the  tools  needed  for  the  specific 
repair . 

EXPLAIN,   in  writing,   step-by-step  procedures  for 
effecting   the  repair  or  replacement, 
d.     Orally  EXPLAIN  the  importance  of  doing   proper  main^ 
tenance   to  include  results  if  repair  procedures  are 
not  carried  out  properly. 
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LESSON  TOPtC   IX. 3 


MARK  V  DEEP  SEA  DIVING  SYSTEM  UMBILICAL 


CoQCact  Hours  allottsd  chls  Lasson  Topic 


Classroott 
1  Hours 


Ltborstory 
4  Hours- 


TERMINAL  OBJECTIVES 

Supported  Entirely  by  this  Lssson  Topic: 

I.     When  the  student  completes  this  course,  he  will  be  able 
to,  given  components  of   the  MK  V  Deep  Sea  Diving  System 
umbilical,  petlorm  the  following  maintenance  so  that 
the  equipment  may  be  used  in  diving  activities:  Marry 
li£s  line/air  hose,   and  repair  or  replace  Jack  plug  on 
life  line,   telephone  cable.     Additional  maintenance 
items  are  to  be  accomplished  dependent  upon  time  and 
equipment  requirements. 

a.  Insert  fitting  in  light  weight  hose. 

b.  Place/replace  boot. 

c.  Paint  boot.  * 

ENABLING  OBJECTIVES 

When  the  student  completes     r is  lesson  topic,  he  will  be 
able  to: 

1.  For  each  of  the  repairs'/maintenance  requirements  listet. 
ab  o ve  : 

a-  Orally  STATE  the  common  cause(s)  of  the  equipment 
damage/ failure/ leak  which  would  lead  to  repairing 
or   replacing   the  specific  piec::*  of  equipment. 

b.     LIST,   in  writing,   the  tools  needed  for  the  specific 


c       EXPLAIN,   in  writiag,   step-by-step  procedures  for 
effecting   the  repair  or  replacement. 

d.  Orally  EXPLAIN  the  importance  of  doing  proper  main- 
tenance to  include  results  if  repair  procedures  are 
not  carried  out  properly. 
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LESSON  TOPIC   11. A         MX  V  DEEP  SEA  DIVING  SYSTEM  NON-RETURM 

VALVE 

CoBCact  Hours  Allotted  this  Lssson  Topic 

Classroom  Laboratory 
1/2  Hours  5  Hours 

TERMINAL  OBJECTIVE 

Supported  Entirely  by  this  Lesson  Topic: 

1.     When  the  student  completes  this  course,  he  will  be  able 
to,  given  a  NK  V  Deep  Sea  Diving  System  non-return  valve, 
perform  the  following  maintenance  so  that  the  equipment 
may  be  used  in  diving  operations:     Replace  the  stem  and 
seat,   and  replace  the  spring  and  gasket. 

ENABLING  OBJECTIVES 

When  the  student  completes  this   lesson  topic  he  will  be 
able  to: 

1.     For  each  of  the  repairs/maintenance  requirements  listed 
above: 

a.  Orally  STATE  the  common  causeCs)   of  the  equipment 
damage  failure/leak  which  would  lead  to  repair/ 
replacement  of  the  specific  piece  of  equipment. 

b.  LIST,   in  writing,   the   ^ools  needed  for  the  specific 
repair. 

c.  EXPLAIN,   in  writing,   s tep-byst ep  procedures  for 
effecting  the  repair  or  replacement. 

d.  Orally  EXPLAIN  the  Importance  of  doing  proper 
maintenance  to  include  results  if  procedures  are 
not  carried  out  properly. 
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LESSON  TOPIC  11.5         MARK  V*  DEEP  SEA  DIVING  SYSTEM  AIR 

CONTROL  VALVE 


Contact  Hours  Allotted  thld  L«8«nn  Topic: 

Cl«s«rooa 

1/2  Hour* 

TERMINAL  OBJECTIVES 

Supported  Entirely  by  this  Lesson  Topic: 

1.     When  the  student  completes  this  course,  he  will  be  able 
to,  given  a  MK  V  Deep  Sea  Diving  System  air  control 
velve,  perform  the  following  maintenance  so  that  the 
equipment  may  be  ased  In  diving  operations:     Lap  in 
needle  valve,   renew  flax  packing  in  packing  gland  and 
adjust  packing  gland. 

ENABLING  OBJECTIVES 

When  the  student  completes  this   lesson  topic,   he  will  be 
able  to : 

1.     For  each  of   the  repairs /main tenanCe   requirements  listed 
above: 

a.  Orally  STATE  the  common  causeCs)   of   the  equipment 
damage/failure/ leak  which  would  lead  to  repair/ 
replacement  of  the  specific  piece  of  equipment. 

b.  LIST,   in  writing,   the  tools  needed  for  the  specific 
rep  ai  r . 

c.  EXPLAIN,   in  writing,   step-by-step  procedures  for 
effecting  the  repair  or  replacement. 

d.  Orally  EXPLAIN  the  importance  of  doing  proper 
maintenance  to  include  results  if  procedures  are 

uotcartlBdoutproperly. 


Laboratory 
5  Hours 


7^ 


UNIT  12.0  HYPERBARIC  CHAMBER 

Contact  Hours  Allotted  this  Unit: 

Claaaroom  Laboratory 
6     Hours  24  Houra 

TERMINAL  OBJECTIVES 

Supportad  Entirely  by  this  Unit: 

1.     When  the  student  completes  this  course,   he  will  be  ible 
to,  given  hvooth  itical  diving  accidents  requiring 
treatment  in  the  Hyperbaric  Chamber,  perform  the  functions 
of  an  outside  Hyperbaric  Chamber  Operator  under  the 
guidance  of  a  Diving  Supervisor. 
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LESSON  TOPIC   12.1  HYPERBARIC  CHAMBER 

Contact  Hours  Allotted  this  Lssson  Topic: 

Classroom  Laboratory 
6     Hours  24  Hours 

TERMINAL  OBJECTIVES 

Supported  Entirely  by  chi^  Lesson  Topic: 

I.     When  the  student  completes  this  course,  he  ^111  be  able 
to,  given  hypothetical  diving  accidents  requiring  treat- 
ment  in  the  Hyperbaric  Chamber,  perform  the  functions  of 
an  outside  Hyperbaric  Chamber  Operator  under  the  guidance 
of  a  Diving  Supervisor. 

ENABLING  OBJECTIVES 

When  the  student  completes  this  lesson  topic,   he  will  be  able 
to : 

1.     Given  a  standard  print  of   the  Hyperbaric  Chaober  System: 

a.  EXPLAIN,   in  writing,   the  function's)   of   the  major 
components  in   terms  of  what  they  do  for  the  system. 

b.  DESCRIBE/SHOW,  by  labeling,   the  physical  location, 
of  the  major  components  and  their  component  parts. 

c.  DESCRIBE,   in  writing,   the  sources  of  power  for  the 
supply  .piping   arrangement  anc^   communication  compon- 
ents. 

d.  Orally  DESCRIBE   the  modes  of  control. 

e.  List,   in  writing, the  protective  devices   for  the 
major  components. 

f.  LIST,   orally,   the  ratings  of   the  major  components. 

g.  DESCRIBE,   in  writing,    the  nominal  pipe  or  valve  size 
used  througnout   the  'Hyperbaric  Chamber  System. 

h.  LIST,    lu    wcluiiig,    Che   taitjoi    tnateflals    us^u    iii  che 

major  components  and  their  component  parts,  and 

EXPLAIN  why.  ' 
'    i.     Orally  EXPLAIN  how  the  components  and  component 

parts   carry  out   thai r  function (s) . 
j.     DESCRIBE,   in  writing,   procedures  *foi   press uri zat Ion 

and  depressui^ization  of   the  recompression  chamber, 
k.     DESCRIBE,   in  writing,   the  administration  of  He02/ 

02   to  the  recompression  chamber.' 
1.     DESCRIBE,   in  writing,   procedures   for  ventilacion  of 

the   recompression  chamber. 


V 
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LESSON  TOPIC  12.1  (Contlnutd) 
ENABLING  OBJECTIVES 

».  Orally  STATE  ch«  s.tpolntCs)  and  raaaont  for  th« 
••tpolnt(a)  In  cerna  o£  optratlag  abova  or  balov 
than,  for: 

^i^  3^*  working  preaaura  of  the  chambar. 

(2)  Vantllatlon  rata,  O2 ,  air. 

DESCRIBE,  in  writing,  tha  affect  on  thia  ayatam  due 
to  tha  air  and  alcctrical  sources. 

Orally  EXPLAIN  tha  aafaty  pracav.tlona  unique  to  the 
operation  of  the  Hyperbaric  Chaaber.  to  include  the 
lolloving . 

(1)  Use  of  fire  retardant  material  inside  the 
chamber. 

(2)  Release  of  doga  prior  to  depreasurlzatlon  of 
the  chanber. 

for*!.!!;'  ^^^'^^f"  °J   the  Instructor.   DEMONSTRATE  procedures 

normal   "''''^!f'^°\*'^  chamber,   checking   for  l.aka .  and 

normal  operation  of  gauges. 

HvnIrh^^r'Jv°\''''""°''        diving,  in  writing,  where  the 
Hyperbaric  Chacbe r  would  be  required  for  medical  treatment. 


2. 


3. 


n 
o 
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XNHBX  X  -  EQUIPHBNT 


TYPE 

DESIGNATOR  NOMENCLATUPE 


FEDERAL  QNTY 
STOCK  NUMBER  REQ 


PER 
ITEM  COST 


D««p*S«ii  Diving  outfit,  Air 


Sufficient  quantities  of  the  below  listed  components  to  establish 
and  maintain  two  woxking  and  one  standby  diver. 


Amplifier 
Belt,  Weight 
Cable,  combination 
amplifier  &  lifeline 

200  feet 

600  feet 
Clangs,  airhose 
Coupling,  airhose 

Female 

Male 

Coupling,  diving 

cable,  telephone 
New  Style 

Cuffs,,  Diver's  Dress 

Cushion,  Diver's 
Helmet 

Dress,  Diving 
Size  #1,  small 
Size  #2,  medium 
Size  *3,  large 

Faceplate ,  clear 

Faceplate,  welding 

Gasket,  faceplate 

Gasket,  helmet, 
leather 

Glass,  helmet,  side 
window 

Glass,  helmet,  top 
window 

Glove,  diver's 
Left  Hand 
Right  Hand 

Gloves,  wooleil,  pr 

Hose,  assembly,  air 

High  Pressure 
S  feet 
SO  feet 

200  feet  (as  avail- 
able) 


-5830-184-1787 
H-4220-223-6670 


G-5995-184-0096 
G-5995-240-3225 
C-4730-289-5912 

C-4730-369-4589 
C-4730-224-7325 


5935-188-5844 
H-4220-223-6667 

H-4220-22 3-6659 


H-4220- 

H-4220- 

H-4220- 

H-4220 

H-4220 

Z-5220 


•223-6660 
-223-6661 
-223-6662 
•351-2295 
•351-2296 
-197-8423 


C-4220-194-4834 

H-4220-355-5459  ' 

H-4220-355-5458 

C-4220-640-152^ 
H-4220-640-1530 
D-8 415-682-65 75 
MlL-H-2815 

C-4220-230-6531 
C-4220-230-6533 

SAME  MILSPEC 


$1,120.00 
212.00 


669.00 
1,487.00 
.27 

5.94 
10.10 


3.70 
4.80 

4.22 

220.00 
195.00 
200.00 
63.00 
44.50 
.13 

4;20 

2.45 

2.39 

38.00 
79.00 
1.24 


64.00 
139.00 


75 
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4.30 
1.10 
207.00 

.32 

.27 
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ANNEX  I  -  EQUIPMENT 

FEDERAL  OMTY  pfo 

PESIGHATOR    NOMENCIATDRE  STOCIC  NTOCER  REQ      I>rSM  COST 

□••p-S*a  Diving  outfit.  Air  (cont'd) 
Seln»t,  dtep  sea 

TJi^""'  C-4220-223-6605  $  695.00 

JacJcbox,  awplifiar 

coilspring(nev  ^ 

;jyl«)  N-59 35-243-5974  21.00 

flatspring(old 

,  ^1-5935-184-1790  23.00 

Lena,  welding  faceplate 

No.  4  H-4220-369-4538  2.22 

No.  6  H-4220-369-4539 

No.  8  .  H-4220-369-4540 

Manifold,  air  C-4220-142-1073 
Nut ,  win  g ,  bre  as  tp  1  ate 

^^rqm  H-5310-388-3438 

^  V°^^^  3-5310-388-3439 

Safety  latch, helmet  H-4220-355-5461  i  in 

Shoes,  diver's 

light  (26  lbs)  C-4220-2 78-9954  82  00 

^  heavy  (40  lbs)  C-4220-223-6669  235\(XO 

,    Springs, primary  $  j  .vw 

secondary  regulating  J 

ascape  valve  H-4220-2 70-30 87  '   '      3  oq- 

Strap,  cuff, divers  1- 

dress  with  buckle  H-4220 -371-806 8  l  58 

Stud,  breastplate 

H-4220-351-91S2  .n 

^^ort  H-4220-351-9153  .48 

Trousers, overalls  C-4220-223-6666  15  70 

Valve, air  control 

^rigle  C-4220-265-6953  57.50 

Valve, regulating  aljr 

escape  (exhaust)      C-4220-371-8070  44.70 
Va 1 ve , ai r , non -re t uin 

C-4220-4^,9-4806  48.00 

Washer, copper, for 

breastplate  straps  Z-5310-194-7252  .04 

Washer, airhose  H-4220-250-2130  13 
Washer, non -re turn 

valve  seat                Z-5330-239-18«5fl  .07 

Washer, amplifier         Z-5330-O33-6613  20 


ERIC 


ANMEX  I  -  EQUIPMENT 
TYPE 

DESIGNATOR  NOMENCLATURE 


7? 


PP'^BRAL 
STOCK  NUMBER 


PER 
ITEM  COST 


Diving  Outfit,  Lightweight  (A  S«t,  FSN  I  H-4220*300-9929) 

Sufficient  quantities  of  the  below  listed  coBfJonenta  to  establish 
and  maintain  two  working  and  one  standby  diver. 


BeltfU^ather 
Dre  ss ,  swimne  rs 

wet  suit 
Gloves,  divers 

left  hand 

right  hand 
Gloves , woolen , pr 
Harness , head , masK 
Hose , assembly  300ft. 
Knife  and  sheath 

divers 
Mask, divers 
Shoes , divers , light 

(26  lbs) 
Trousers , divers 
Tubing,  elastic 
Valve , control , globe 
Valve, flapper, mask 
Valve , non-return 
Mk  I  KMB-9  Mask 
Hot  Water  Suit 
Hot  Water  Ho»e 
Ai  rhose /Comnun  i ca - 

tions  Lin«,KMB-9  I 
He lie  Phone 
Clayton  Hot  Water 

Boiler 

Box  12  StuHs 

fe\:Y 

Hydraulic  Tool 
Packaoe 


Stud  nun 
^ine  Safety  Apoli- 


C-4220-223-6671 

Open  Pu^'chase 

C-4220-6 40-1529 
H-4220-640-1530 
D-.^415-6  82-6575 
H-4220-369-4535 
C-4720-293-7997 

C-4220-372-0665 
C-4220-223-6665 
C-4220-278-9954 

H-4220-223-6666 
G-4720-221-2454 
H-4220-369-4547 
H-4220-369-4549 
C-4220-383-3825 
Open  Purchase 
Open  Purchase 
Open  Purchase 


Open 
Open 

Open 


Purchase 
Purchase 


Purchase 
* 


$  149.00 


38.00 
79.00 
1.24 
3.50 
26.00 

80.00 
96.00 
82.00 

15.  7Q 
6.50 
2.20 
.84 

11.80 


33.00 


**15,000.00- 
25,000  .00 


V 
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ANNEX  I  -  EQUIPMENT 
TYPE 

DESIGNATOR  NOMENCLATURE 
SCUBA  Diving,  Open  Circuit 


* 
* 

* 


* 


* 
* 


FEDERAL 
STOCK  NUMBER 


* 

* 

* 
* 


Wet  Suits  (com).) 
SCUB^  Face  Mask 

SCUBA  Swim  Pina.pr 
Life  vest 
.Knife 
Confess 
Depth  Gauge 
Snorkel 

SCUBA  Cylinders, 
71.2  Steel, pr 
Single  Hose 
Regulator 
C02  Cartridge 
Buoy  and  Line 
Buddy  Lino,  10 ' 
Strobe  Light 
Strobe  Light 

Batteries 
Workboat 

Inflatafcble  Safety 
Boat 

Outboard  Motor,  25hp 
Jackstay  Searchinq 
Rig 

SI ate ,  Underwater 
Calipers 
Circling  Line 

Searching  Rig 
Reconpression 

Chamber 
Stopwatch 


2H  '•200-051-30  78 

Ifl  6605-079-000  7 
2H  4220-639-8999 


9C  4220-965-0595 


9G  6230-067-5209 

9A  6X35-0  73-8939 
1095-764-1585 


QNTY 
SSL 


PER 
ITEM  COST 


a-4220-540-2785 
6645-00-126—0286 


16 

16 

16 

16 

$ 

143. oa 

16 

o 

105.00 

8 

343.00 

16 

16 

• 

16 

16 

6.25 

8 

8 

16 

18.10 

16 

1.94 

1 

30 

,000.00 

1 

1 

1 

16 

2 

1 

1 

8,000  ,00 

2 

68,00 

/ 

/ 
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AMHBX  I  -  EQUIPMENT 
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TYPE 

DESIGNXTOR  NOMENCLATUItE 


FEDBKiU. 
STOCK  NUMBER 


Cutting  and  V#«lding  Equipmant 


* 

* 


* 
* 
* 


* 
* 
* 
* 


D-C  G«n«rator, 
Welding  300  amp 
Capacity 

Knifa  Switch »  Type  K 
Infxiaible,  Single 
Pole, Single  Throw 
200  aiqp,  250  volts. 
Welding  Cable, 

Size  2/0  9G-5995-184-0096 
Welding  Cable  size  1/0 


Type  I TRXF ,  10  ft 
Male  Connector 
Female  Connector 
Grounding  Clamp 
Weighted  Wire  Brush 
Chipping  HammAr 
Scraper 
Electrodes 
Electrode  Water- 
proofing material 
Steel  Tubular 
Electrodes 

Waterproofing  Material 

1.  Celliioid  dissolved 
in  acetone  (1/2  lb  per 
gallon ) 

Cellaiod 
Acetone 

2 .  Waterproof 
Laquer 

Oxy-hyd^gen  Under- 
water /Cutting  torch 
wiUj^tips 
"Hose  (5/lS"  ID) 

red-acetylene 

green-oxygen 

black -air 
Oxygen  Regulator 
Hydrogen  ReguJ»*or 
Underwater  Oxy-hydro- 

gen  Cutting-torch. 

Igniter 
Valve  Wrench 


3433-372-0655 


90-5120-180-090  8 

4875-555-!7829 
5110-240-3094 
lH-3439-866-2853 


lN-3439-255-7711 


223-2739 


9C-4 720-230-6536 


P^l 
ITEM  COST 


as  xeq 

669.00 

as  req 

1 

101.00 

as  req 

as  req 

1 

3.76 

2 

2 

1.70 

2 

.56 

QO 

8ls  req 

80 

1.33 

as  req 
as  req 

as  req 


as  req 
as  req 
req 

1 
1 


1 
1 


1.06 


79 


)  8CL 

.ANNEX  I  -  EQUIPMENT 
TYPE  ' 

DESIGNATOR  NQMENCLATUTtE 


FEDERAL 
STOCK 


Cutting  and  W«lding  Equipwant  (cont'd) 


* 
* 

it 
* 

* 

* 

* 

a 
a 
# 


0 


Protective  Clothing 
Oxygen -Cylinders 
Hydrogen -Cylinders 
Tool  Bag 
Steel  Plate 
Steel  Plate         ^  - 
02  Manifold 
Workbench  w/clan^ 
3/4"  Anchor  Chain 
Jetting 

2  1/2-  fll^  Hbae 
Falcon  Jiozzle' 
Screwdriver, 
Slotted  8* 
Litharge 
Glycerin 

Bree^stplate  Gasket 
Mandisel 
Sanding  Block 
Knife 

50/50  Soft  Solder 
Propane  Torch  Set 
Flux 

N?./2*  Die 
Files 

Center  Punch 
Hammer,  Rtibber 
Hammer I  Hide 
Hamne r , S tae 1 , CI aw 
Adjustable  Wrench 
Soldering  Iron 
PlieiA,  Needle  Nose 
#4  Goodrich  Glue 
Roller  { 

Trichloretholene 
Scissors 
#2B  Gronnoets 
#2B  Grommet  Die 
Gasket  Punch,  3/8" 
Neets  Foot  Oil 
Needle 
#6  Canvas 
Sewing  Palm 


90-8120-151-9  758 
9G-S120-151-9 iSA 
9C-4220-268-9801 
9Z-9515-153-3236 
9Z-9515-223-6498 


6810-247-4310 
6505-153-8220 
91-4220-194-4834 

1 
1 

as  req 

1 

as  req 

1 

I  set 

1 
1 
1 
1 
1 
1 
1 

90-1040-285.^,15  72  as  req 


QNTY 

PER 

REQ 

ITEM  COST 

as  req 

16 

25.00 

8 

25  .00 

2 

27.80 

1 

272 .00 

1 

69  .00 

1 

1 

200  ft 

1 

3 

1 

1 

1 

1.38 

as  req 

1.12 

4.20 

9. 


1 

as  req 

1 

as  req 
as  req 

1 

as  req 

1 

as  req 

1 


1.44 


to 
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ANNEX  I  -  EQUIPMENT 


S3 


TYPE 

DESIGNATOR'  NC^DEIrcLATUHE 


FEDERAL 
STOCK  NUMBER 


QNTY  PER% 
REQ      ITEM  COST 


Cutting  and  Welding  Equipmsnt  (cont'd) 

T  wrench                       9C-4220-369-4552  1 

*            Scribe  1 

^Flax  Packing                9Z-5330-290-5806  as  req 

,  •           •  Bright  Work  Polish  as  req 


13.30 
.03 


*    Open  PurchaseAocal  Construction  Required 
**    «rlce  denen'^i^nt  unon  attachjtients  (tools)  oxorchased, 


Bl 


9g 
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WINEX  I  .  TRAINING  AIDS 


NOMENCLATURE 

Cutaway  of  Mc  V  Equipmant 

Non -Return  Val-ve 

Air  Control  Valv« 

Airhoje 

Lifsline 

Deep  Sea  Shoes 

Sxhauet  Valve 
Chart,  Hyperbaric 
Chamber  System 
Chart,  Hyperbaric 
CHanber  Piping  System 
16nnn  Film,  Swimming  for 

Survival 
16mm  Film,  Oxy-Hydrogen 

Cutting 
16mm  Film,  Oxy  Arc 
16mm  Film,  underwater 

Voiding 
16mm  Film,  Lightweight 

Diving 

Chart/Transparency, 

Lightweight  Mask 

Mk  I  MaaJc 

OPNAV  Form  9940/1 
16mni  Film 
16mm  Film 
16mm  Film 
Single  90  Cutaway 
Single  72  Cutaway 
Manifold  Cutaway 
Double  Rose  Regulator 

Cutaway 
Single  Hose  Regulator 

Cutaway 
Movie  Projector  16nim 
Slide  Projector 
Vugraph 
Chalkboard 
Swimming  Pool 
SCUBA  Slide  Presenta- 
tion 

Vugraph  Open  Circuit 
SCUBA  Principal 


FEDETOL  STOCy  mJMBER 


DEVICS 
DESIGNATOR 
NUMBBIt 


C-4220- 
C-4220- 
C-4220< 
C-5995' 
C-4220- 
C-4220. 


■604-68r 

.265-691 

•230-653i 

•184-0096 

■278-9954 

■371-8070 


MN198 

MN7851C 
MN7851B 

MN7851A 

MN9915D 


N/A 
KN9915A 
KN9915B 
KN9915C 

* 
* 
* 


6730-530-4692 
6730-000-1607 
6730-527-1916 
7110-132-6651 


4A1 
5QQ6 
1BC6 


QNTY 


1 
1 
2 
1 
Pr 
1 


I 

1 

1 
1 


1 
1 
16 
1 
1 
1 
1 
1 
1 


1 
1 
1 
1 
1 
1 
1 


Q7 
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ANNEX  I  -  TRAZNZN6  AIDS 


8S 


DEVICB 
DESIQIATOR  QNTy 
NOMENCLATURE  FEDERAL  ST0C3C  WJMBER  tlUMBBR 


Vugraph  S«mi-cXotttd  Cir-  *  i 

cult  SCUBA  Principal 
Vugraph  Clo8a<4  Circuit  ♦  l 

SCUBA  Princi^l 

aSnim  Slides  * 
Transparancies  • 
"Dangarous  Marina 

Lifa"  16inii  Movie  MN10697  1 

Medical  Aapecta  of 
Diving,  Mach.  Effects 

of  Pressure,  X6  mm  Movie  MW8749  A&B  1 
Medicine  View  Graphs  *  2 

(set  of  19) 


Local  Purchase/Construction  Required 


ERIC 
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ANNEX  I  -  TRAININGS  AIDS  EQUIPMBNT 


NOMENCXATURE 

35iam  Slida  Projector 
16inin  i^ovia  Projector 
Overhead  Projector 
Reeuei-Aime  Respira- 
tion Trainer 
ChaXJcboard  Easel 
Material  for  Proiecta 

(as  described  in 

Diving  Training 

Standards) 

Single  Flange 

Pipe  Square 

Two-Man  Flange 

Seventeen  Stud  Pontoon 

Tooker  Patch  Project 

Three-Hole  Flange 

12-X12-  Lumber 

Angle  Descent 

Hogging  Line 


FEDERAL  STOOT  NUMBER 

6730-000-1607 
6730-530-4692 
6730-527-1916 


DEVICZ 
DESIGNATOR 
NUMBER 

5QQ6 
4A1 
1BC6 


* 
* 


1 
1 
1 

1 
1 


1 
1 
1 
1 
1 
1 
6* 
1 
1 


J 
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TiTLE:     Physical  Conditioning 
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INFORMATION  SHEET  5-1-11  v 

TITLE:     Mk  V  Dctp  S«a  Diving  Systta  (Orientation) 

INTRODUCTION 

W«lcom«  to  th«  diving  comnunltyl     On  Monday  morning,  you  will 
bagin  a  training  coursa  dasignad  to  qualify  you  for  an  exciting 
caraar  in  diving.     Tha  course  will  offer  instruction  In  the 
Medical  Aspects  of  Diving,  Diving  Physics   (Including  decompres- 
sion), as  well  as  Instruction  and  experience  in  the  Deep  Sea 
Lightweight  and  SCUBA  Diving  Systems. 

An  important  facet  of  diving  Is,  of  course,  the  equipment  and 
each  diver  should  know  and  understand  every  aspect  of  his  equip- 
ment -  what  it  Is,  where  it  is,  how  it  works,  what  it  does, 
what  it  s  made  of,  and  how  to  repair /replace  It,     Your  training 
course  begins  with  the  Mk  V  Deep  Sea  Diving  System,  and  this 
initial  assignment  is  designed  to  acquaint  you  wl  h  the  major 
components  of  the  system  -  where  they  arc  and  what  they  do. 
The  drawing  Included  with  this  Information  jheet  shows  the 
physical  location  of  the  components,  while  your  reading  assign- 
ment and  related  study  questions  will  aid  you  In  learning  the 
function  of  each  component. 

REFERENCES 

U.S. Navy  Diving  Manual,   Volume  I 
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TELEPHONE  I 
CABLE  J 

SHOULDER 
STRAP 


ELBOW  PATCH 
KNIFE  li  CASE 

JOCK  STRAP 


LEATHER  LEO  LACINGS 


CAST  BRONZE  PLATE 
LEATHER  SHOES 

LEAD  SOLES 


^•a  Biv.oit 
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ASSIGNMENT  SHEET  S-l-U  /07 
TITLE:     Mk  V  D«ttr>  S«a  Dlvlag  System  (Orl«ntaclon) 
LESSON  TOPIC  OBJECTIVES 
Tftrmlaal  Objcctlvts 

1.  Wh«a  thft  stud«QC  completts  this  course  he  will  be  able  to 

flrLta/i^'*"""^"^  ^  Sea  Diving  System,  labil 

all  major  components  correctly  and  expUin  the  function  of  each. 

Enabling  Objectives 

\\  r.^"^  writing,   the  functiun(a)   of  the  major  components 

of  the  Mlc  V  Deep  Sea  Diving  System,   in  terms  of  what  they  do  foi 

2.  Describe,   in  vltlng,   the  functional  and  pjiysical  location 

ot  each  of  the  m^  omponents  of  the  Mk  V  Deep  Sea  Diving  System. 

.^r.  «r:K  protective  devices  for  the  major  compon- 

ents of  the  Mk  V  Deep  Sea  Diving  System. 

'I'.A.^^W^^^l  *^!?^°^»^  Illustration,    the  flow  path  of  the  breathing 
media  through  the  Mk  V  Deep  Sea  Diving  System. 

riga°''*^^^  describe  the  three  types  of  surface  supplied  diving 
System*^^^  application  of  the  Mk  V  Deep  Sea  Diving 

t;  dnr:ieVr5i:?-s::;%n?nrsyst:m" ""--"^ 

?*Deip's;s'St:ing1y;t:m'  advantages  and  disadvantage,  of  the  Mk 

\\  f*^*^*  maximum  and  working  depths   for   the  Mk  V  Deep 

Sea  Diving  System.  ^ 

writing,    the  methods  of  communication  used  with  the 
V  Deep  Sea  Diving  System. 

STUDY  ASSIGNMENT 

4*f**^;7/iT*  Chapter  1;   Chapter  4.  paragraph 

^.^  and  4.4.1;  and  Chapter  6,   Introduction,  and  Paragraph  6.1.1 

STUDY  QUESTIONS 

1.     Based  upon  the  Diving  Manual's  discussion  of  SCUBA/Lithtwelaht/ 
Deep  Sea  Diving  gear,  what  would  you  say  is  the  single  most  impor- 
tant advantage  of  the  Mk  V  Deep  Sea  Diving  Syst-m?  Disadvantage? 
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2.    Define  th«  tana,  "Svirfac«  auppliad  air  diving". 


ERIC 


3.  Tha  Air  Control  Valve  ia  a  part  of  which  of  tha  following 
groups? 

a.  Helmet  Group 

b.  Diving  Dress  Group 

c.  Rose  Group 

4.  Describe  the  function  of  the  Non-Return  Valve. 


5.    What  two  pxirposes  are  served  by  the  Exhaust  Valve? 


6.  At  what  psi  will  the  Exhaust  Valve  open  fully  so  that  air 
will  be  exhausted  at  a  maximum  rate? 


7.  What  three  purposes  are  served  by  the  SpitcocJc  (Supplementary 
Exhaust)? 


8.  What  size  diving  dress  would  a  person  6 '2'*,  200  lbs  wear? 
How  would  the  dress  be  distinguishable  from  others? 


9.  Where  is  the  jockstrap  located  on  the  MK  V  Deep  Sea  Diving 
System?    What  is  its  function? 


10.    How  li  the  derrth  determined  on  the  oneumofithoneter? 
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MKV  DEEP  SEA 
DIVING  SYSTEM 


LABEL  THE   FOLLOWING  MAJOR  COM- 
PONENTS OF  THE  MK  V  DEEP  SEA 
DIVING  SYSTEM:     Uelnet,  Breast 
Place,   Non-Return  Valve,  Hoae 
Leader,   Exhaust  Valve,  Weigh 
Belt,   Diving  Dress,  Shoes,  ana 
Air  Control  Valve. 
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INFORMATION  SHEET  S-2-1I 

Tli:.E:     Mk  V  Dttap  S«a  Diving  Systta  Dlvtr  (Or l«ntation) 
INTRODUCTION 

Th«  first  clBtt  you  suit  up  In  «  Mk  V  Dft«p  S«a  Diving  rig  will 
b«  likt  nochlag  you'v*  ttzp«rl«ac«d  b«for«.     On  th«  surface. 
It  a  euabarsoma,   tarribly  awkward  and  axtranaly  haavy.  You'll 
faal'  chat  tha  guy  who  Invantad  cha  thing  must  have  really  hated 
divers.     Once  In  the  water,   though,   the  suit's  weight  la  negli- 
gible and  the  only  problem  for  the  novice  diver  is  one  of  dex- 
terity -  trying  to  move  and  perform  work. 

With  practice  and  diving  experience,   it  will  come  to  the  diver 
who  wants  to  master  the  rig.     in  your  training,  you'll  progress 
through  three  units  designed  to  make  you  relatively  proficient 
In  the  use  of  the  Mk  V  System.     From  that  point,  you  will  be 
able  to  use  the  system  In  other  units,   such  as  Cutting  and 
Welding. 

The  first  unit.   Orientation,  will  allow  you  to  get  accustomed 
to  the  Diving  System  in  a  highly  controlled  environment  -  the 
open  tank.     In  ten  feet  of  water,  you,   as  a  diver,  will  complete 
the  Mk  V  Orientation  Dive  and  some  work  projects. 

The  second  unit.   Underwater  Basic,  will  be  your  first  time  In 
open  water  and  at  a  depth  of  at  least  30  feet.     You'll  begin 
using  the  Mk  V's   fine  buoyancy  adjustments  to  move  along  the 
bottom  in  the  Searching  Project  and  perform  several  work  pro- 
jects to  improve  your  dexterity. 

Then,  you  will  go  through  Underwater  Advanced  wherein  you  will 
begin  to  refine  your  skills  and  techniques  to  become  proficient. 
Tunneling,   the  Hogging  Line,   and  Angle  Descent  and  the  Two-Man 
Pontoon  are  the  projects  encountered. 

By  the  time  you  successfully  complete  these  units,  you'll  be 
sufficiently  able  to  use  the  Mk  V  Deep  Sea  Diving  System  in 
operational  tasks  in  the  fleet.     Through  the  experience  gained 
in  the  school  and  the  fleet  diving  operations,   you  can  become 
a  master  In  the  use  of  the  Mk  V.     GOOD  LUCK! ! 

REFERENCES 


U.S. Navy  Diving  Manual,  Volume  I 
Diving  Training  Standards 


ASSIGNMENT  SHEET  5-2-lA 

TITLE:    MJc  V  Dtt«p  S«a  Diving  Systtm  Div«r  (Orientation) 
LESSON  TOPIC  OBJECTIVES 
Tsminal  Objactivvs 

I.    Whan  tha  student  complatea  this  course  he  will  be  able  to, 
as  a  diver  using  the  Mk  V  Deep  Sea  Diving  System  in  an  open  tank 
with  a  minimum  of  eight  feet  of  water: 

a.  Demonstrate  an  ability  to  use  the  Mk  V  Deep  Sea  Diving 
System  in  the  underwater  environment. 

b.  Demonstrate  all  line-pull  signals  except  those  used  in 
searching. 

Enabling  Objectives 

1.  Describe,  orally,  the  application  of  equipment  associated 
with  the  Mk  V  Deep  Sea  Diving  System. 

2.  Orally  define  the  terms  ventilate  and  circulate. 

3.  Orally  state  the  safety  precautions  associated  with  the  Mk 
V  Deep  Sea  Diving  System. 

4.  List,  in  writing,  all  line-pull  signals  (except  searching) 
and  explain  the  use  of  each  signal. 

5.  Use  the  proper  line-pull  signals  in  all  training  dives. 

6.  In  an  open  tank,  at  a  depth  of  at  least  eight  feet,  using 
the  Mk  V  Deep  Sea  Diving  System,  perform  functions /actions  com- 
prising the  Mk  V  Orientation  Dive  (as  described  in  Diving  Train- 
ing Standards)  as  directed  by  the  instructor  through  the  phone 
talker. 

7.  In  am  open  tank,  at  a  depth  of  at  least  eight  feet,  using 
the  Mk  V  Deep  Sea  Diving  System,  complete  the  Pipe  Square  Project 
in  accordamce  with  Diving  Training  Stemdards. 

8.  In  an  open  tank,  at  a  depth  of  at  least  eight  feet,  using 
the  Mk  V  Deep  Sea  Diving  System,  complete  the  Single  Flange  Pro- 
ject in  accordance  with  Diving  Training  Standards. 

STUDY  ASSIGNMENT 

U.S. Navy  Diving  Mzmual,  Volume  I,  Paragraph  4.6.3,  4.6.7,  6.1.3, 
6.4.3,  6.4.4  and  Table  6-3. 

STUDY  QUESTIONS 

1.     In  an  operational  dive,  the  diver  must  meet  three  qualifi- 
cations.   List  them. 

a. 

b. 
c. 
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In.  iiu'iri.i:  iv^vivii'  ^^^^ 

 •    for  '  anv^i«.. 

3.  Da£ln«  ch«  following: 

«.     SCandby  Dlv«r: 
b.     Buddy  Div«r: 

4.  The  d«sc«ndlng  line  Is  made  of 

cable-laid  to:   •  rope. 


S^^^AU  underwater  lights  must  be  turned  on/off  underwater. 


6.     What  is  the  first  thing  a  diver  does  upon  entering  the  water? 


7.     Is   it  possible  to  swim  in  a  Mk  V  Deep   Sea  Diving  Rig?  Expla 


in 


t;icen''bv  nhr;?'  special  precautions  should  be 

taKen  jy  the  diver  during  descent?  Why? 


9.     rhe  maximum  rate  of  descent  is 


feet  per  minute. 
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10.     Wrle«  eh«  following  lln«-pull  signals 
4.  Froa  dlvsr  to  c«nd«r: 

(1)  1  Pull- 

(2)  2  Pull»- 

(3)  3  Pull«- 

(4)  4  Pullf- 

(5)  2-1  Pulls- 

(6)  3-2  Pulls- 

(7)  4-3  Pulls- 

b.  Special  Signals  from  the  Dlvar 

(1)  1-2-3  Pulla- 

(2)  5  Pulls- 

(3)  2-1-2  Pulla- 

c.  Emargancy  Signals 

(1)  2-2-2  Pulls- 

(2)  3-3-3  Pulla- 

(3)  4-4-4  Pulls- 


INFORMATION  SHEET  5-3-11 

TITLE:     Mk  V  D««p  3«a  Diving  Sysc«m  T«nd«r  (Or i«nt« tion) 
INTRODUCTION 

In  *iiy  surfacs  suppllad  diving  activity,   th«r«  are  two  important 
group*  of  workars,  and  it ' •  raally  difficult  to  dataralna  which 
la  aora  important.     Tha  two  groupa  ara  dlvara  and  tandars .  Par- 
hapa  it' a  not  raally  Important  to  datarmina  which  group  is  on 
top  of  tha  priority  llat  alnca  both  ara  mutually  dapandant  upon 
tha  ochar. 

Tandars  ara  rasponalbla  for  the  safety  of  the  diver  and  to  re- 
spond to  any  requesr  for  assistance.     For  training  purposes, 
we'll  define  the  tender  as  any  member  of  the  on-station  diving 
crew  except  the  diver  and  diving  supervisor.     In  this  capacity, 
tenders  keep  a  written  log  of  the  dive,  communicate  by  voice 
and  line-pull  signals,   standby  the  diver 'e  umbilical  ind  pro- 
vide assistance  dressing/ undressing  the  diver  and  getting  him 
in/out  of  tha  water. 

Those  are  awesome  responsibilities.     Because  the  diver  Is  alone 
and,  at  increased  depths,  decompression  stops  are  necessary, 
tenders  are  his  only  link  with  the  surface  world.     With  them  in 
place  properly  doing  their  Job,   the  diver  is  relatively  safe 
and  "the  diving  team"  can  respond  to  any  emergency.     The  impor- 
tant thing  is  that  the  tender  be  aware  of  his  job  -  how  to  do 
it  and  how  important  it  is  to  do   the  job  correctly  and  conscien- 
tiously. 

The  Information  contained  in  this  assignment  will   fulfill  two 
functions.     First,  it  will  introduce  you  to  tending  and  teach 
you  some  vitally  important  facets  of  the  job  -  line-pull  signals, 
phone  talking,   log-keeping,   etc.     Secondly,   the  assignment  will 
provide  you  an  estimate  of  the  Importance  placed  on  tending  at 
the  school  by  listing  the  grading  standards. 

Your  actual   tending  will  be  done  in  stages  so  that,  hopefully, 
in  a  short  period  of  time  you  will  be  sufficiently  adept  to 
properly  tend  a  diver  on  your  own.     For  example,  in  this  initial 
week,   you  will  receive  Instruction  and  be  graded  on  all  line- 
pull  signal©  except  searching,  and  you  will  be  required  to  dress 
a  diver  within  15  minutes.     The  other  tending  functions  will  be 
under   instructor  guidance  -  In  other  vordsi   the  instructor  will 
tell  you  what  to  do  or  say  and  you,  as  tender,   simply  follow  in- 
structions.    La  later  units,  you  will  receive  instructions  and 
be  graded  on  the  remaining  functions. 

ONCE  YOU  HAVE  BEEN  GRADED   SATISFACTORY  ON  A  PARTICULAR  TENDING 
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FUNCTION.   TOU  ARE  EXPECTED  TO  PERFORM  THAT  fc-NCTION  SATISFAC- 
TORILY THROUGHOUT  TRAINING.     Thii  la  a  rul«  that  will  b«  follow- 
ad  In  all  classes.     Should  you  devlatt  from  a  Satisfactory  per- 
formanct  on  any  function  (tending,  diving,  otherwise),  once 
graded,   the  instructor  will  indicate  such  on  a  Student  Evaluarion 
Sheet  and  you  will  be  subject  to  re-evaluation  on  that  particular 
Terminal  Objective.     Should  you  have  any  questions,  please  direct 
them  to  your  Class  Proctor  or  Instructor. 

REFERENCES 

U.S. Navy  Diving  Manual,   Volume  I 
Diving  Training  Standards 

DIVING  COMMUNICATION  STANDARDS 

Following  are  the  standards  to  be  used  when  grading,  observing 
and/or  teaching  Diving  Communications. 

LINE-PULL  SIGNALS 

1.  In  accordance  with  the  U.S. Navy  Diving  Manual,  Volume  I,  line- 
pull  signals  should  be: 

a.  Sharp,  distinct  pulls. 

b.  Strong  enough  to  be  felt  by  the  diver. 

c.  Not  so  strong  as  to  pull  the  diver  away  from  his  work. 

d.  Given  after  all  slack  has  been  taken  from  the  line. 

NOTE:     If  the  instructor  is  in  doubt  as  to  whether  or  not  tenders 
are   giving  proper  line-pull  signals   (as  above),   place  your  hand 
on  the  line  and  check  for  slack,   distinctness,  etc. 

VOICE  COMMUNICATIONS 

As  a  Phone  Talker 

1.  Color  code  first  at  all  times  with  the  exception  of  telling 
the  diver  to  circulate. 

EXAMPLE:      "Red  Diver.   Coming  to  your  first  stop." 
EXAMPLE:     "Circulate,   Red,  Circulate." 

2,  Insure  that  the  diver  repeats  the  given  orders   verbatim  to 
the  phone   talker.     Repeat  the  order  if  not  given  back  verbatim. 
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.  R«p«At,  CO  th«  divtr,  *ny  coBBunicaeioa  £ro«  the  dlv«r,  v«rb«cla. 
.     Sptak  •lowly  and  distinctly.     Low«r  the  normal  pitch  of  th« 


5.  K««p  coavsrsAtlona  britf  and  siapla. 

6.  Avoid  othar  radio  tarminology  (i.a.  Roger,  Over  and  Out, 
Uileo ,  etc.) 

7.  Mo  profanity. 
Aa  a  diver: 

1.  Relay  information  to  topside  on  status  of  diver  and/or  task 
when  change  occurs. 

2.  Communications  initiated  by  the  diver  begins  with  "Topside, 
this  is     (color  code)  " 

EXAMPLE;     "Topside,   this  is  Red  Diver.     On  the  bottom." 

3.  Repeat  orders  given  by  topside  verbatim. 

4.  Speak  slowly  and  distinctly.     Lower  the  pitch  of  your  voice. 

5.  Keep  conversations  brief  and  simple. 

6.  Avoid  other  radio   terminology  (i.e.  Roger,   Over  and  Out,  etc.) 

7.  No  profanity. 
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TITLE:     Mk  V  D««p  S««  Diving  System  T«nd«r  (Orltatatlon) 
LESSON  TOPIC  OBJECTIVES 
TtralnAl  ObJ«ctlv«a 

1.     Wh«n  thtt  aeud«ac  coapltcta  this  coursa,   h«  will  b«  able  to, 
as  a  nambar  of  a  caan  tanding  a  dlvar  using  w  Mk  V  Daap  S«a  Dlv- 
lag  Systaa  la  «a  opan  tank: 

«.     Daaoascraca  all  tandar-to-divar  llna-pull  signals  (azcavc 
saarching)  .  ' 

b.  Draaa  a  divar  in  a  Mk  V  Oaap  Saa  Diving  SysCaa,  wlchla  15 
minutas,   so  that  ha  aay  aafaly  antar  th«  watar. 

c.  Daaonstrata  propar  talaphona  communication  procaduraa  and 
phrasaology,  in  accordanca  with  Diving  Training  Standards,  undar 
instructor  guidanca. 

d.  Damonstrata  propar  inspaction  procaduraa  for  Exhaust  and 
Non-Raturn  Valvas  to  inaura  safa  oparatlon. 

a.     Daaonstrata  maintananca  of  tha  Diving  Log  (including 
OPNAV  Form  9940/1)  undar  instructor  guidanca. 

Enabling  Objactivas 

1.  List,   in  writing,  all  line-pull  signals   (excapt  aaarching) . 

2.  Explain,  in  writing,  the  use  of  all  line-pull  signals  (except 
searching)  .  ^ 

3.  Explain,  orally,   proper  phraseology  of  voice  communications 
used  when  diving. 

4.  Explain,   orally,   proper  operation  of  the  diving  telephone 
used  for  voice  communication  when  diving. 

5.  Orally  explain  the  proper  procedures  for  dressing  a  diver 
in  a  Mk  V  Deep  Sea  Diving  System  so  that  he  may  safely  enter 
the  water. 

6.  As  a  member  of  a  team  of  two  tenders,   practice  dressing  a 
diver  in  a  Mk  V  Deep  Sea  Diving  System. 

7.  Orally  explain  the  inspection  procedures   for  the  Exhaust 
and  Non-Return  Valves  on  the  Mk  V  Deep  Sea  Diving  System,  in- 
cluding the  importance  of  tha  operation  and  frequency. 

8.  Practice  the  operation  of  the  telephone  used  in  voice  commun- 
ication dnring  diving  operations.     Practice  proper  phraaeolngy. 
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^\  ^^*«clct,  UQdsr  Instructor  guidance.   Inspecting  the  Exhaust 
and  Mon-R«turn  Valves  on  tUe  Mk  V  Deep  Sea  Diving  System. 

10.  Orally  explain  the  reason  for  maintainiag  a  log  of  diving 
operations  (Including  OPNAV  Form  9940/1). 

11.. Orally  explain  the  procedures  for  completing  the  Diving 
9940/1)^"  diving  activities   (including  OPNAV  Form 

in'/^r?^*"?*^?*"?"  Instructor  guidance,   entering  Information 
la  a   typical  diving  log  and  OPNAV  Form  9940/1. 

STUDY  ASSIGNMENT 

U.S. Navy  Diving  Manual.   Volume  X.   Paragraph  4.6.4.  6.3.2, 
6.4.1,   6.4.8.   Table  6-3  and  Figure  6-36. 

STUDY  QUESTIONS 

1.  List  the  tenders*   functions  before  the  diver  enters  the  water, 
a . 

b. 

2.  The   tender  should  be: 

a.  a  qualified  diver 

b.  thoroughly  briefed  by  the  Diving  Officer  and  Supervisor 
if  a  non-diver. 

c.  either  a  or  b  above. 

3.  The   timekeeper   is  required   to  have  on  hand,  a  copy  of  the 


4.  Who  could  assume  the  duties  of  timekerper  for  SCUBA  Diving 
operations?     Is   it  necessary  that  he  be  a  qualified  diver? 


5.     Describe  "line-pull  signals". 


ERIC 


ASSIGNMENT  SHEET  3-3-3A 


by  ehtt  div«r,  wh*t  couXd  po««ibly  wrong? 


b. 
c . 


7.     List  two  lin.-pull  signals  which  do  not,  hav«  to  be  answarad 


iamadlacaly . 
a. 
b. 


8.  How  can  eha  tendars  pravanc  tha  divar  from  failing  whan 
aasiating  hin  from  tha  drassing  banch  to  tha  staga/laddar ? 


9.  Tha  tandar  should  handla  cha  lines  from  a  point  at  laast 
■  from  tha  dascant  lina. 

10.  How  much  slack  should  tha  divar  ba  givan  throughout  a  dive? 

11.  Too  much  5laclc  in  the  line  will; 


b. 
c . 

12.  What  actions  occur  if  the  divar  has  not  t jsponded  to  line-pull 
signals  or  voice  communications? 


13.  How  could  you  tell,    from  his  bubbles,   that  a  diver  has  fallen? 
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14.  Writ*  •!!  t«nd«r-co-<llv»r  Xln«-pull  tlgnAl*. 
«.     1  Pull: 

b.  2  Pulla: 

c.  3  PulXa: 

d.  4  Pulls: 
2-1  Pulla: 
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TITLE:     Mk  V  D««p  S«a  Diving  Systtm  T«nd«r 
Drtttslas/Undrtatlag  th«  Olvsr 

INTRODUCTION 

Th«  Mk  V  D««p  s««  Dtvlng  s««r  Is  so  Urgtt 
hssvy  sad  svkvsrd  thsc  It's  laposslbis  fo 
th«  divsr  CO  drsss  hlmsslf.     It  fslls  to 
chs  tsndtrs,  thsn,   to  ssslst  ths  divtrs 
from  ths  tlms  bs  sCsps  into  ths  Diving 
Dress  until  h«  scsps  out  of  it  sgsin  fol- 
lowing his  divs.     Thsrs  srs  two  importsnc 
itsms  to  rsmsabar  ss  you  go  through  this 
procsss  -  divsr  comfort  and  SAFETY.  It*s 
•xtrsasly  importsne  Chst  ths  drsss,  bAlaat, 
brssst  plsts,  shoss,  vsighc  bslt  snd  wrist 
strsps  bs  put  on  propsriy.     It's  important, 
chat  ths  air  fittings  bs  proparly 
cightansd  and  functioning.     Ths  safat'^ 

of  cha  divar  is  in  your  bands.  Tsndscs   

function  as  a  tamm,  so  chsck  ssch  othar's  work.  _ 
BE  CERTAIN  THE  DIVER  IS  SAFE  BEFORE  LETTING  HIM  ENTER  THE 
WATER . 

Whan  undrssaing  tha  divar,   spssd.  aa  wall  as  divar  safety,  is  the 
key.     Tha  divar  is  tired,  having  bean  working,  and  the  suit  aaens 
heavier  than  aver.     Later,  in  training,  speed  becomes  even  more 
Important  because  of  the  possibility  that  the  diver  may  require 
treatment  in  a  Recompression  Chamber.     That  means  getting  the 
diver  on  the  surface,   up  to  the  diving  station,  undressed,  in 
the  chamber  and  to  depth  within  five  (5)  minutes.  Although 
you  should  direct  your  practice  to  this  goal,  during  this  Orien- 
tation week,  concentrate  on  proper  procedures.     Don't  delay, 
though,   you  still  have  a  tired  diver  who  wants   that  suit  OFF! 

REFERENCES 

U.S. Navy  Diving  Manual,  Volume  I 
EQUIPMENT  AND  MATERIAL 

Diver,  dreffsed  in  Diving  Underwear  and  Socka,  and  Mk  V  Deep  Sea 
Diving  System. 
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JOB  SHEET  5-3-2J 
JOB  STEPS 

1.     Dressing  -  c«am  of  two  ttadtrs.  on«  diver. 
*.  Atslat  dlv«r  into  Diving  Dr«s«. 

b.  Lactt  flaps  oa  back  of  lags. 

-  ^'^'^  '^'y  ttadars.   pull  dress  up 

ourord%\:f  '-^^^^  crotch/ taWauTsUck 

out  Of  dress  and  then  leaninc  on  dressing  bench  with  both  hands. 

or  too  ioi.i-?:%:J:ird::5  a'lr'.li^ar-^^  circulation 

c.  Support  diver  and  hold  shces  while  diver  steps  into  them, 
(1)   Buckles  to  the  outside. 

d.  Diver  sits  on  bench  while  tenders  lace,   tie,  and  buckle  shoes. 

diver '/S-frJH  the  diver  brings  breastplate' over  the 

^ibSir  giskit         P*''^"^^^  the  diving  dress  tib  and 

f.  Place  brass 'shims  on  studs  where  straps   loin.     Stow  lan- 
yards out  of  the  way  behind  the  diver's  neck. 

^T^"^  the  four  breastplate  straps  over  the  breastplate 
fronl:  blck)""  properly  located.    (They  a?e  marked 

flanges':r:tiap^^;:ts^'*''  ^'^'^  °°  ^"^^  -^^^ 

1.  Using  wrench,  one  tender  tighten  all  lug  nuts  using 

^eerhJs'hLTh*:'"*  sequence.     When  tight. ning.  tender  wLl 
keep  his  hand  between  breastplate  collar  and  divers  chin. 

fl!r!?s'*f  "kJ^''''  .'^^**'^"*  ^"8  »«tfl.     Insure  that 

the  rib  of  rubber  gasket  is  outside  of  the  straps. 

tt^hi'  Stud  and  place  it.  han^ 

tight,  on  the  stud  above. 

k.   Put  wriat'straps  on  diver. 
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1.  With  dlv«r  slcttng,  ettnd«rt  position  wslght  bslc,  On« 
e«Qd«r  bucklts  str«p  oa  back.     lasur*  correct  position  of 
shoulder  straps  (should  coma  across  tha  top  outslda  of  the 
topmost  lug  nut  on  either  shoulder  of  the  breaftplate) .  Insure 
Jock  strap  Is  positioned. 

m.  Diver  stands,   placing  hand  over  bastard  stud.  Tender  be- 
hind feeds  jock  strap  through  the  divers  legs  to  front  tender. 
Diver  bends  forward  for  buckling  of  jock  strap.     Not  too  tight 
(voice  change)  or  too  loose  (able  to  lift  breastplate  off 
shoulders  a  good  distance)  . 

n.   Diver  sits  on  bench.     Put  lanyards  down  on  breastplate 
away  from  the  collar.     One  tender  steadies  diver  (from  the  rear) 
while  second  puts  helmet  Into  position. 

(1)   Insure  faceplate  is  closed;   lower  over  head  carefully. 
Insure  proper  alignment. 

o.   Tender  in  rear  braces  the  diver  (by  holding  breastplate 
at  shoulders)  while  front  tender  turns  helmet  into  correct 
pes  it  ion . 

p.   Tender  in  rear  secures  Safety  Lock.     Front  tender  opens 
f i>ceplate  . 

q.    Front  tender  secures  Air  Control  Valve  to  bastard  3tud. 
Tighten  lug  nut  with  wrench. 

r.    Secure  air  hose  and  1  if el ineV telephone  cable  to  breast- 
plate by  tying  off  with  lanyards.     Take  two  turns  around  hose 
and  cable  <:ach  direction  from  padeye  and  secure  vith  a  square 
kno  t . 

s.    Set  Exhaust  Valve  2  1/2  turns   from  fully  cloaad  position. 
Open  Supplementary  ''.xhaust.     Inform  diver  the  Exhaust  Valve  is 
set  and  Supplementary  Exhaust  is  open. 

t.   Close  and  secure  faceplate. 

u.   Front  tender  holds  umbilical  as  close  as  possible  to 
the  breastplate.     Rear  tender  holds  helmet  goosenecks.  Front 
tender   pat  divers  helmet   two  times  as  signal  to   stand.  Lead 
diver   to   ladder  or  scage. 
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2.     Uadr«8«lng  -  ctan  of  two   ttndtrs,  oa«  div«r 

t.nd.r  hoida  umbilical  as  cloa*  to  braastplate  as 
Sn'L^i**  T     I^?*'''^"  ^•^"•^  gooaanacks  a.  diva?  atapa 

Is  tilnil   to*iit  "  <i"«»in8  bench,   pat  hel»ac  two  tlmaa 

b.   Front  tandar  opan  facaplata. 

(1)  Divar  reports,   "Faceplate  open!   Dtver  O.K.!" 
Telepione^clble?'"  ^oth  knots  on  Air  Hose  and  Lifeline/ 

Air  ConI^«?'x7 removes  lug  nut  from  Bastard  Stud  to  remove 

^ott^r  olnM;  ''^'^''^  ^^^^^y  removing 

cotter  pin  and  opening  hasp,  * 

Dlate*   ^J^L^*?"**!  ^''^f**  holding  shoulders  of  breast- 

.  ?     f  faceplate  and  removes  helmet  by  turn- 

diJer's  hlJai"'  ''^^  ^^"^  lifting  it  carefully  off 

th«  f;»t\'°!?         the  helmet  is  clear,   rear  tender  unbuckles 
the  four  buckles  on  the  weight  belt. 

r.^,  5:  f"^^  tenders  (one  on  each  side  of  the  diver)  grasp  the 
In.!  Shoulder  strap-belt  Junction  and  at  better 

ena.   (remove  Jock  strap  eye).     Diver  ralaes  slightly  to  free 
joc^  strap  as  tenders   take  weight  belt  forward  fnd  away. 

lag  nits!'''  loosening 
1.   Remove  lug  nuts,   straps,   and  shims. 

j.   Both  tenders  begin  in  front  and  remove  diving  dress  Basket 
from  breastplate  studs  by  pulling  the  gasket  up  and^ve^  the 
studs  evenly  on  each  side  so  that  both  tenders  end  together 
at  the  rear.     The  gasket  should  now  be  under  che  breastplate. 

head^carlJully!'''**''  breastplate  by  lifting  it  over  diver's 

1.  Tenders  unbuckle,   untie  and  remove  diver's  shoes, 
m.  Remove  wrist  straps. 

„nT.!'  ^i'^y  3tands.   turns  around  and  bends  over  bench.  Tenders 
unlace  diving  dress  legs.     Remove  laces  completely. 


JOB  SHEET  5-3-5J  /o?^ 

o.  D£V(iir'' stands  upright.     On*  tsndsr  on  aach  slda  pulls 
glovas  off  dlvar's  hands  and  ams .     Once  drass  is  claar  of 
arms,  ona  tandar  holds  dlvar  under  cha  arms  whlla  tha  othar 
reaovas  tha  diving  drass  by  pulling  on  tha  dress  boots. 

p.  Stow  equipment  properly  or  prepare  it  for  tha  next 

dive. 

SELF  TEST  ITEMS 

1.  Are  you  and  your  partner  coordinating  your  efforts  so  that 
there  is  little  or  no  wasted  motion  and  both  are  working? 

2.  Are  you  thorough  in  completing  your  procadures? 

3.  Are  you  keeping  the  scfety  of  the  divar  uppermost  in  your 
mind? 
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TITI£:    Mk  V  D««p  S«a  Diving  System  Tender  (Orientation) 

Exhaust  and  Nan-Retiam  Valve  Inapection  Procieduras 

INTRODDCnON  ■' 

l^J^l^  !?\'?f*^y  °f         '^^^  on  the  bottom,  it's 

JJSII^^  •qua.naent  be  functioning  properly  and  that 

S^Li^!.!^*'!?  pyjbability  that  it  will  nht  LlfSnction. 
SSrfoSSn'Sl^?^  °'  *re  the  routine  inspections 

dItSS;  inft^^?  ***^^?  ^^'^  SXeet  provides 

"^a^ding  the  inspection  of  two  important 
components  of  the  Mk  V  System.    The  Exhaust  Valve  keeps  air 

SJJi'S^-S?  ^?  »y»tem  by  maintaining  1/2  pou^d  pressure 

i2i^%?i^S?  ^^^11  ^^•^  manually  over-ridden  by  the  diver 
using  the  chin  button.    The  Non-Return  Valve  does  not  allow 

it  b^J^JSJ  ^**=^       ^  umbilical  should 

of  air  Lf.^T^^'^  ^^^^  ^°  disrupt  the  topside  source 

Son^Rfiu^ifi  J  adverse  effects  should  the 

Non-Retum  Valve  malfunctioa  and  the  air  supply  be  disrupted. 

f^d'fiJ^E^,^^  inspections  be  performed  conscientiously 

and  thoroughly  because  the  diver's  life  is  literally  dependent 
^llnJo^tTSa^h  i"»Portant  that  you  cultlvaSe'^Se  S^bit 

^fi^J^      ^         components  of  the  Mk  V  Deep  Sea  Diving  Systam- 
?TnH  .JJ S?**^****^:.      you're  working  with  them.    Should  you 
lhS»i3  JJ^""^  needing  repair  or  replacement,  do  it  then. 
deS^L^^S  0?^!^''  necessitate  holding  up  the  dive  for  S  exten- 
5??-?^  time,  replace  the  affected  component  and,  at  the 

first  opportunity,  fix  it I    Don't  put  it  offl 

REFERENCES 

U.S. Navy  Diving  Manual,  Volume  1 
EQUIPMENT  AND  MATERIALS 

Mk  V  Deep  Sea  Diving  Systom,  Common  Screw  Driver,  Adjustable 
wrench,  bucket,  cleaning  cloth 
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JOB  STEPS 

1.     Exhaust  Valve  Inspeccloa 

a.  Before  each  day^s  diving 

(1)  Remove  two  screws  from  bonnet  guard, 

(2)  Remove  bonnet  guard* 

(3)  Using  an  adjustable  wrench,   remove  bonnet. 

(4)  Hold  valve  stev  and  unscrew  chin  button,  removing  It. 

(5)  Lift, out  valve  stem  assembly. 

(6)  Inspect  valve  disc  and  seat  for  dirt,  scratches, 
growth,  etc*     Clean,   lap  In,  or  replace  as  necessary. 

(7)  Inspect  primary  and  secondary  springs  for  tension. 
Replace  as  necessary. 

(8)  Reassemble  In  reverse  order  of  disassembly.     Be  sure 
parts  are  properly  placed.     If  In  doubt,  check  diagram  In  U.S. 
Navy  Diving  Manual,   Volume  I,  Page  6-46. 

(9)  Set  Adjusting  Handwheel  at  fully  closed  position. 

(10)  Open  Adjusting  Handwheel  1/8  turn, 

(11)  Gently  tap  chin  button  with  one  finger.     If  the  valve 
is  properly  assembled,   you  should  feel  a  slight  travel  before 

the  chin     button  assembly  stops  against   the  secondary  spring 
follower  disc. 

(12)  If  the  above  inspection  indicates  Improper  assembly, 
the  valve  must  be  disassembled  and  the  adjusting  sleeve  reset. 
This  will  be  done  only  with  guidance  from  the  Instructor. 

b.  Prior  to  each  dive: 

(1)  Set  Adjusting  Handwheel  at  fully  closed  position. 

(2)  Perform  inspection  as  in   (10)   and  (11)  above. 

(3)  Open  Exhaust  Valve  2  1/2  turns   from  fully  closed 
position  as   Indicated  in  Mk  V  Deep  Sea  Diving  System  Dressing 
procedures. 
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2.     Noa-R«cura  Valva 

a.     Prior  to  •«ch  day's  diving: 

(1)  High  Frasaura  Tast 

(a)  Install  valva  backwards  la  an  air  hose. 

(b)  Praasurlaa  to  at  least  100  psl. 

(c)  Submerge  the  valve  In  a  bucket  of  clean  water. 

(d)  Check  for  any  signs  of  leaking  air  (bubbles). 

(e)  If  leak  la  Indicated: 

Spring  and  Stem  Type  -  disassemble  and  replace 
spring  and/or  seat  as  necessary. 

Cartridge  Type  -  replace  cartridge  and  O-ring. 

(2)  Low  Pressure  Test 

(a)  Blow  smoke  through  the  valve  In  both  directions 

(b)  It  should  flow  easily  in  the  proper  direction 
(to  the  helmet) 

(c)  There  should  be  no  smoke  emerging  when  blown 
in  the  opposite  direction. 

(d)  If  a  leak  is   indicated,    take  action  as  in   (e) . 
a  bove  *  ^  ^  * 

SELF  TEST  ITEMS 

1.     Are  you  being   thorough  in  your  inspection  of  the  valves 
looking  for  scratches,  dirt,    growth,   etc.  which  may  impair 
the  functioning? 
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TITLE:    Mk  V  Dtt«p  Sea  Diving  Systttm  Oriantation  Diva 
INTRODUCTION 

This  initial  diva  using  tha  Mk  V  Daap  Saa  Diving 
Systam  is  das ignad  to  acquaint  you  with  tha  faal 
and  oparation  of  tha  aquipnant.    You'll  hava 
tha  opportunity  to  parform  functions  and  man- 
auvars  that  will  possibly  saam  stranga  and  not 
vary  usaful,  but  it's  only  to  damonstrate  the 
capability  of  tha  gaar  and  to  build  soma  con- 
fidanca  in  your  ability  to  use  it. 

REFERENCES 

U.S. Navy  Diving  Manual^  Voluna  1 
Diving  Training  Standards 

EQUIPMENT  AND  MATERIAL 

Diving  Underwear,  Diving  Socks,  Mk  V  Deep  Sea  Diving  System 
JOB  STEPS 

1.  Primary 

a.  Diver  enters  water  via  ladder.    ^ 

b.  Diver  stops  descent  when  water  is  at  faceplate  level  to 
close  the  Sxipplementary  Exhaust. 

c.  Diver  reports  (line-pull  signal  and  voice  communication) 
leaving  the  surface  and  arrival  on  bottom. 

2.  System  Checkout  -  remainder  of  the  operation  will  be  performed 
at  the  direction  of  the  instructor  through  the  phone  talker  or 
tenders  (line-pull  signals) . 

a.  Ventilate  -  open  Air  Control  Valve  and  depress  Chin  Button 

b.  Circulate  -  Reset  Air  Control  Valve  to  normal  rate  and  re- 
lease Chin  Button. 

c.  Stand  in  the  center  of  the  open  tank  facing  the  instructor 

d.  Open  Supplementary  Exhaxist  (Spitcock)  . 

e.  Close  Supplementary  Exhaust. 

f.  SecTire  Air  Control  Valve 

g.  Open  and  reset  Air  Control  Valve. 

h.  Lie  down  on  back,  roll  to  stomach,  and  then  to  right  side. 
(1)  While  on  right  side,  open  and  secure  Supplementary 

Exhaust. 

i.  Crawl  around  the  open  tamk  on  hands  and  knees  twice. 


JOB  SHEET  5-2-2J    /  30 

j.     Lit  dovn  ia  th«  etnttr  of  eh«  eaak  on  your  back. 

to  a^.aJjf''*  ^**'*f  P"^^  "  ch«t  you  coa« 

to  a  standing  poaltlon  without  ualag  your  handa. 

X.     Maka  a  coutrollad  aacant. 

(1)  Pull  In  chin  button  ualng  aouth. 

(2)  Incraaaa  air  by  opanlng  Air  Control  Valva  slowly. 

(3)  Braak  surfaca  with  halaat  and  raaaln  in  a  vartlcal 
poaltlon  for  30  saconda.  «    u  a  varijicai 

a.     Sacura  froa  systaa  chackout. 
(1)  Ralaasa  chin  button. 

W  ^^"^  Control  Valva  to  noraal  flew  rata, 

a.     Llna-Pull  Signals 

.ia«.i.  "^^l  laltlata  or  raspond  to  all  llna-pull 

of':;t\i:rr:?^o"*"''°*'  Pr.vlou.ly  us.d  at  tha'dSrictloa 

ladd.;.  ^^^^"^  ''^^^  ^^^^  lin-pull  signals  and  ascend  tha 

p.     On  tha  surfaca,  with  watar  at  facaplata  lavel  scod 
open  Supplaaantary  Exhaust.  i.«vei.   stop  to 

q.     Sacura  Air  Control  Valva. 

r.     Procead  up  laddar  and  out  of  open  tank. 

SELF  TEST  ITEMS 

ii;at^It^rv^^«*'f*''i'*  ''^  ladder,  diver  should  insure 

cJiL!r  h^?i  ?  f"^*  relatively  coafortabla  (i.e.  toes  aren't 
cranpad     halnet  isn't  at  an  awkward  angle,  etc.). 

Co  Jrol%ll\  -  open/Closing  Air 

a.  Under  Inflated 

\i)   Heiaet  will  seea  heavy. 
(3)   Faceplate  fogging 

b.  Ov^rinflated 

(1)    Inability-  to  grasp  anything  or  to  move  arms. 
K^)   roaitlve  Buoyancy 
3.     Comaunicat ions 

c.  B«  awart  of  th.  t.nd.r'.  lla«-pull  .Ignals. 
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TITLE:     Mk  V  D««p  Sea  Dlvlnt  Sysctn  Orlftncatloa  Slngl*  Flaaga 
Pro j  tct 


INTRODUCTION 

This  will  bm  your  first  sxpsrlttncs  at  performing  work  In  the  Mk 
V  Deep  Sea  rig.     It's  difficult  end*   sometimes,   frustrating,  but 
not  Impossible.     It  does  require  aa  adjustment  by  the  diver  be- 
cause a  task  that  seems  simple  on  the  surface  becomes  difficult 
In  a  heavy  awkward  suit  In  ten  feet  of  water*     Tou  have  to  adjust 
to  the  suit  by  making  yourself  think  through  the  problems  you 
encounter,  making  your  movements  and  mechanical  actions  deliberate 
as  well  as  learning  to  work  In  the  diving  gloves.     Working  under- 
water Is  somewhat  a  problem  due  to  refraction  -  things  will  seem 
closev  than  they  actually  are.     So  take  your  time,  and  be  patient. 
It  can  be  done  In  the  time  allotted. 

By  the  way  *  working  in  the  open  tank  will  seem  relatively  easy 
later  in  your  training.     At  least  you  can  see  what  you're  work- 
ing with  unlike  open  water  diving  where  you'll  be  working  with 
little  or  no  visibility.     So,  enjoy  It  now! 

REFERENCES 

Diving  Training  Standards 
EQUIPMENT  AND  MATERIALS 

Diving  Underwear,  Diving  Socks,   2  Open  End  Wrenches,  Tool  Bag, 
Mk  V  Deep  Sea  Diving  System,  and. Single  Flange  Project. 

JOB  STEPS 

1.  Diver  uses  correct  llne-pull/vblce  communications  and  descends 
to  the  bottom  of  the  open  tank  via  ladder. 

2.  Get  equipment  squared  away  and  standby  project. 
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«.  R«Mv«  nuts,  bolt.  «ad  g«ak«t. 

(1)  Put  ttut.  and  bolt,  in  tool  b«g. 
6.  S.nd  for  .ju«r«  Mrk  (vl«  lln.-pull  .igii.lj)  . 

c.  S.cur.  g..k;t  to  .qu.r.  «.rk  .nd  ..nd  It  topildt 

d.  R«eoT«r  gaaktt  froa  toptldt.  copaiat. 
4.  R«««i«Bbl7 

*.  Rttplactt  nuti  and  bolt,  aft.r  puttlm  a.sk.t  in  m*.. 

SELF  TEST  ITEMS 

1.     I.  th«  air  flow  properly  adjust  ad? 

3.     Art  at  lea.t  .ix  nuts  and  bolt,  wr.nch  tight? 

d;iib:r:t'rr::  po:.'ib"i:r'\j:.'*'\*  '^^^^^^^^  thoroughly  .nd 

can  ba  mlt  ht\  Ia  ]V  Although  tha  proj.ct  complatlon  timts 
can  ba  mat  by  a  majority  of  studants  without  a  araat  d«*l  If 

smmmms= 
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TITLS:     Mk  7  Dtt^p  Saa  Dtvlat  Sytc^s  Orltntatloa  Plp«  Square  ProJ«cc 


INTRODUCTION 

This  project  Is  designed  to  require  e  bit  more  oenuel  dexterity 
thstt  the  Single  ?lenge  Project.     Tou  will  be  putting  the  , pieces 
of  en  object  together  underwater  using  only  your  hands •  Like 
all  the  projects  In  your  training^  you  should  work  as^  quickly 
as  posslblst  but  be  thorough. 

REFERENCE 

Diving  Training  StauUards 
EQUIPMENT  AND  MATERIAL 

Diving  Underwear,   Diving  Socks^  Tool  Bag,  Mk  V  Deep  Sea  Diving 
System*  and  Pipe  Square  Project  mat^krlal. 

JOB  STEPS 

1.  Diver  gives  proper  llne-pull/volce  conununlcat Ion  and  descends 
to  bottov  of  tank,  via  ladder,  with  pieces  of  Pipe  Square  Project 
In  tool  bag. 

2.  Place  three  long  pipe  pieces  along  side  each  other  on  deck, 

3.  Place  four  elbows  In  similar  area. 

4.  Bold  one  long  pipe  piece  and  secure  an  elbow  to  each  end, 
then  back  the  elbows  off  one  complete  turn. 

5.  Screw  remaining  long  pipe  pieces   (2)   into  secured  elbows. 

6.  Secure  the  remaining  elbows   (2)   to  the  two  pipes»  being  sure 
that  the  elbows  are  aligned. 

7 .  Remove  short  pipe  p leces   from  tool  bag  and  screw  Into  open 
elbows . 

8.  Screw  union  end  on  one  short  pipe. 


JOB  SHEET  5-2-6J  13^ 


9.  Pl*c«  union  rlaf  on  rmialng  short  plp«  pi«ett  with  thrtada 
facing  th«  cttnt«r  of  thtt  joint.  r    f  wxta  cairvaaa 

10.  Scr«w^t«lX  pi«ctt  onto  %m  plp«        union  rlac  with  t««t 
lacing  Joint. 

U.  Scrtw  union  ring  onto  union  and  of  opposlts  pipa 

12.  Clv«  proper  lln.-pull  •Ignal./volct  com»unlc*tlon«  And 

^^^^^      *....bi.d  pip.  s,u«. 

SELF  TEST  ITEMS 

I.     Is  the  projoct  together  h4nd  tight? 


NOTETAKING  SHEET  5-1-lN 


/3S 


TITLE:  Mk  V  0««p  Sea  Diving  Sytcsm  (Oritnt*tlon) 
REFERENCES 

U.S.Nmvy  Dtvlng  Manual,  Voluma  I 
NOTETAKING  OUTLINE 
I.  lacroductloa 

A.  Types  of  Surface  Supplied  Diving  Rigs 
1. 

2. 
3. 

4.    Surface  Supplied  means: 

B.  Flow  Path  of  Breathing  Media 
1.  Low  Pressure  Air  Compressor 


a.   through  a 


(removes   impurities)    to  the 


b. 


tank  -  air  is 


and 


until  needed  -  through  a 


2.   High  Pressure  Air  Compressor 


a.   through  a 


to  a 


b  . 


tank 


3.   Diver's  Air  must  meet: 


a.   established  standards  of 


-  filtered. 


b.  adequate 
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(I)  proper 


(cfa) 


of  helmst  or  nask 


Ovarbottoa  Prasaur* 

(1)  up  to  _ 

(2)  ovar 


ft.  - 


lbs  over 


ft.  - 


lbs  Over 


system 


C.  Application  of  Mk  V  Deep  Sea  Diving  System 

1.  Operations  in  Deep  Water 

a.  Normal  Working  D^pth  -    ft  for 

b.  Maximum  Working  Depth-  

minute^^   (exceptional  exposure) 

2.  High  degree  of    and 

a.  Heavy 


minutes  * 


ft  for 


work . 


b.  Underwater 
Advantages 

1.  Unlimited   

Maximum 


and 


protect  ion . 


and 


Woi^s  in  current  up  to 
Variable 


_  communication, 
kno  ts . 


Disadvantages 
1.  Slow 


2.  Poor 

3.  Large 
4. 


and 


requiremen  t 


lbs) 
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Unbilical 


!•   Ho 8ft 


a«  provld«8  surfaca  suppXlad  to 
fitti'^ags  are  sacurtd  with  ^^..^..^^.^^^^ 
(1)   fittings  ara    Chraada  par  inch 


hoaa  clavpa. 


c.  and  is  sacurad  to  divar^a  with 
  ft.  langtha  _____  Inch  outaida  dianatar^ 


inch  insida  diamatar. 


a.  mad a  of 

rainf oread . 


cy?^t  vulcanlsad 


tuba 


2.  Lifalina  and  Talaphona  Cabla 
a.  providaa  safaty  to  divar 

(1)  maana  of 

(2)  maans  of 


divar  up 

batvaan  divar  and 
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b.  runa  froa  lurfAc*  Co  dlT«r*«  ^^^^^ 

1.  ••cur.d  with  *  coan.cfd  to  th«   


of  htXacc. 


^*^««   off  «ir  ho«« 

Tfd  (   ^  to  air  ho.. 

c.  Br..klng  .train  i^..  .ad,  with  coupling 

la.tall.d.  lb.. 

d.  Cor.  coa.i.t.  of    mch  corro.iv.  r..istiag   

c.bl.  co.t.d  with  high  gr.d.   cov.r. 

 !   •lactrlc.l  wir..  for  coamunic.tions 


(2)  Cov.r  i.    r.ai.t.nt 


J  ack.t 


  «t  l.ngtha 
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AirContK)!  Vblve 
(daHcened) 

!•  Function 

a.   Provides  a  _ 
th€  at  a 


means  for  diver  to  control  air  Into 
he 


b*   Turn  toward  diver  - 


c.  Turn  away  from  diver  - 
Z.  Location 


air . 
air. 


a.   Above  the 


on  the 


front  of  the  diver. 


b.   Within  easy  reach  by 


c.  Connected  to  the  end  of  the 
the  three   foot  of  hose  to 

d.  Secured  to  _ 

3.   Protective  Devices 


handt 

hose  from  the  surface  and 


with  flexible 


on  valve. 


a^   Hand  wheel  is  provided  with  a  securing   

  going  through  "         and  valve  stem* 


with  a  cotter 
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b.  S«curlas  bracket  to  hold  ^  nut  in 

d.  With  v«lv«  all  tha  way  opan,  -a  mlniaua  of 

will  ba  angagad. 

4.  Hatarial 


   -  bacausa  of  use  in  salt  watar. 

^*   "^^^  .  fittings   for  hose  connectors. 
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Mose  Leader 
(darkened) 


1*  Functloa 

Connecta 


supply  from 


to  aon-return  valve  on 


2,  Ratlags 
a , 


lengch. 


Inch  laslde  diameter  * 
female  fittings  with 


inch  outside  diameter. 


hose  clamps* 


3.  Material  -  same  as 


a.  sinking  type 

b.  vulcanised  rubber  tubing  reinforced 
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Mort-ffebjMi  Valve 
(darkened) 


1.  Function 

a.  Pravents  loss  of  _______  from  diving  and 

 .»   la  case  of  air  supply    or  hose 


b.  Prevents  possible  __,__„__^_   to  the  diver 

c.  One-way  for  helmet. 

2.  Location 


a.  Attached  to 


(air  hose  fitting) 


3.   Two  Types  -  bodies  are  made  of   female  end  has  a 

_________^_______  washer. 

**  —  I  —_——____  "  leather  washer  seat  and  a 

spring. 

-  -  has  a  cartridge  and    -   seal. 
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Helmet 


1 «  Func  t Ion 

a.  Fits  o'^er  divers  head  co  provld*  protection^ 

b,  Air  Supply  enters  through  .  on 


rear  side  of  helmet  and  Is  circulated  around  diver's 

c»  Houses  _  for  communication  with  topside 

Loca  ted 


of  helmet. 


d«   Secured  to  breastplate  by 

at  base. 


2.   Protective  Devices 


a.  Ports 


(1) 


»  heat  treated 


(a)    front  port  Is  on  a 


view  ports 

pin  and  can  be 


In  closed  position,  it  is  secured  with  _ 

(b)  and 

forms  a  water-tight  seal. 

(2)   Ports  have   


nuc  » 


guards  to  prevent 


b«   Safety  Lock  ( 


(1)   Prevents  helmet  from 


on  breastplate 


15S 
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(2)  Locacad  on  of  h«la«t. 

(3)  Fits  Into  rcctfls  oa 

-  position.  Hsld  elossd  by  swlag 
— ^   of  br««stpl*tt. 


(darkened) 

1.  Function 

a.   release  _^  from  helmet  and  diving  dress. 

2,  Maintains  at  least  pound  pressure 
in  the  suit  when  the  valve  is  opened  turns. 

3*   Handwheel  cannot  be  opened  more  than  turns  from 

fully  closed  posit  ion. 

4.    Provides  a  controlled  valve 
to  expell  air  without  allowing  __ 
5*    Chin  Button  on  of  helmet   is  controlled: 

a.  pall  in  to  air. 

b.  push  out  to  air. 

6.    Made  of    * 


/y6 
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Supplementary 

Valve 
(darkened) 


1.  Functloa 


a«  inlQor 


b .  auxlXllary 


c.   Used  for 


Che  diving  dress* 

2.  LocaCed  on  lover 

3.  turn 


when  diver  is  working  on  his 


of  wacer  collecting  in  the  bib 


0 f  the  helmet « 


type 


while  diver  is  on  the  surface^ 


1.  Function 

a.  Sccurfis      to   

(1)  fits  over  diver's  head  and  rests  on  his  shoulders. 

(2)  helmet  Is  screwed  on  and  foriLs  a  water-tight  seal  by 

*  ^   — recessed  In  the  top  of  the 

breastplate . 

b,    padeyes  are  located  on   the  ^   with 

signal  halyard  through  each. 

(1)   is  secured  on  the  left, 

(2)  _  /  _  ^®  secured 
on  right. 

2.  *   inch  evenly  spaced  around   the  breast* 

plate  to  accept  the  of  the  diving  dress. 

a.    bronze  are  used  to  make  a  water-tight 

seal  between  breastplate  and  diving  dress. 

(1)    THESE  ARE  SERIALIZED  AND  ARE  NOT   INTERCHANGEABLE  WITH 
OTHER  BREASTPLATES. 
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3.  Vlag  Huts  -  ^  •«ch,  broaza. 

-  fX«ni«d  wla|  ttutf-  era  u««d  «  brtaatplata 


b. 


regular  wing  auta.  Oaa  on 


uta4  to  aacura  flaxlbla  link  of 
to  braaatplata. 
5.  Material 


a.  Halaac/Braaatplata  aada  of 


and 


(1)  Glvaa 


b.  PlCtlnga  mada  of 

(1)   

(2) 


and  weight 


metal 


stud 


to  helmet. 


1',') 
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Diving  Dr€33 

(dafkencd) 

1.  Functioa  -  provides  a    working  •nvironm.n t  and 

_   f-om  undcrwatar   •  Usad  with  diving 

undarwcar,   providas  protection  froo   . 

2.  Rainforcad  at  araas  of  stress: 
-  f  and 


3  . 


si2,«a  marked  by  the  number  of 


loca  tad 


Inthebackparto.the 

 is  small   (   grommat)   -  for  divers 


to 


b.  No. 


is  medium  ( 


grommens)   -  for  divers 


to 


c  .  No . 


Is  large  ( 


grommets)   -  for  divers 


to 
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4«  Hav«  €lchftr 


or 


cemented  to  dre98. 


Dress,   with   gloves,   is  held  to  diver's  wrists  by 
a.   decrease  ^   in  the  gloves,  easier  to 


5.   Top  of  dress  has  a 


sewn  and  cemented 


to   it,    fitted  with  holes   to  accept  the   

^*  — p«____^_  ^®  catch  small  amounts  of 
it   to  be  expelled  through  the 


and  allow 


7,   Lacing  flaps  are  located  on  the 

to  prevent  accumulation  of   

of   the  diving  dress. 

a.   Always   laced  with   

3.   Dress   is  made  of 


in  the 


of 


prior  to  entry  into  the  water 
  between 


layers . 


c  ,   Relat  ively 
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Weight  Belt 
(darkened) 


pounds,    ten   .  .        pound    weights. 


1 . Func  tlon 
a.  Provides 


b-.  Worn    around  waist. 

2,   Held  in  place  by    and 


._  is   used   to  hold  the  weight  down  on 

the  diver's  shoulders,   thus  holding  the  down  also. 

l*"  is   tested  each  day  before  use  by 

applying  a  strain  of  a_t  least    pounds. 

i.   Made  of  ,    leather. 

a.   Belt  and  jock  strap  must  be  wiped  down  after   


diving  with   to 


preserve  leather. 
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1  .  Func tloa 
a.  Provide 

venting  the  diver's    from 

than  his  _ 

^*   — size  -  w*ight  is  ^  

3*     ^  safety  toe, 

^  inner  sole  and 


and  assist  in  pre 


pounds  per  pair. 

bottom  sol 
  cops* 
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TITLE:    MJc  V  D««p  sm  Diving  Syiten  Div«r  (Orientation) 

REFERENCES 

U.S. Navy  Diving  Manual,  Voluna  1 
NOTBTAKING  OUTLINE 

A.    Equipment  associated  with  the  Mk  V  Deep  Sea  Diving  System 
1.    Descending  Line 

a.  rope 

(1)  Left-laid  cable  -  prevents  diver  from 
around  descent  line. 

(2)  Used  to: 


(3)    May  be  tied  to  underwater  object  or  . 

2 .  Distance  Line 

  feet  of  thread. 

b.  Tied  to  of  descent  line. 

c.  Used  for  and  descent  line. 

3.  Stage 

a.  Used  to  divers  in  the  water-  or  bring  them  out. 

b,  _____  models. 

4 .  Stage  Line 

a.  ___^_  or  _____  inch  manila  or  nylon. 

b.  Marked  at  _^^_____  feet  intervals 

c.  Used  to: 
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5.  Diving  Laddtr 

4.  Usttd  wh«n  •nttrlag/txiting  water  along  side  a  small 

boat . 

b.  Mada  of 


6.  Descending  Weights 

*.  Place  on  the  bottom  of  the  descending  line  to 


^— — __  *****  It)  cast  iron. 

7.  Underwater  Lights 

a.  May  Increase  _  of  vision, 

b.  Hand  held,  operated. 

(1)  Medium  pressure  up  to    feet. 

c.  Electric 

(1)  150  feet  -    watt  photo  bulb 

(2)  500  feet  -    watt  lamp 

d.  Lights  must  be  turned  on  and  off    because 

°^  '  to  bulb. 

8.  Tool  Bag 

a.  Made  of  ^  with  drain  holes. 

b.  Looped  over   the  diver's  arm  or  sent  down  descent  line 

9.  Air  Wrenches 

* •  —  open  end 

--  required 
v". .   Used  to  connect  diver's  f 
  and  - 
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10.  Telephoa«  Wrsnch 
*•  _____  op«n  and. 
b.  Connects  / 


/ss 


to  helmec  gooseneck. 


11.  Horae  Collar 


a. 


for  breascplace 


b.  Fits  over  diver's 

c.  Helpa  prevent  _ 
B.  Ventilate /Circulate 

!•  Ventilate 

a.  Allows   

(1) 


on  shoulders 


of  air  Inside 


Air  Control  Valve  and  depress 


2.  Circulate 

a.   Return  to 

3.  When  used: 

a.   When  diver   first  reaches  the 


b.  At 


when  diver   Is  working. 


c.    In  the  event  of  a 


d.    Normally  directed  by 
C.   General   Safety  Precautions 

1*   Must  have  a   

ready  to  go . 

2.  If  diving  feet  and  over,  must  have  a 
and  Diving   available. 


f   but  taken  as  needed. 


dressed  topside  and 
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3.  Ta1c«  «lr  samples  

^*  *ig  ayac«m. 

5.  Do  not  dlv«  a  man  who  does  aot 

^*   «   dlvss  thoroughcly. 

7.   Muse  have  adequate 

dive. 


J.  I 
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TITLE:  Mk  V  De«p  Sea  Dlvlag  System  Tender  (OrieataCloa) 
REFERENCES 

U.S. Navy  Diving  Manual,   Volume  I 
NOTETAKING  OUTLINE 
A.   Standard  Line-Pull  Signals 
1.  From  tender   to  diver 

a.  1  Pull  - 

(1)   On  descent  - 

b.  2  Pulls  - 

(1)   On  ascent  - 

c.  3  Pulls  - 

d.  4  Pulls  - 

e.  2-1  Pulls  - 


From 

diver  to  tender 

a.  1 

Pull  - 

b.  2 

Pulls  - 

c.  3 

Pulls  - 

d.  A 

Pulls  - 

e.  2 

-1  Pulls  - 

f.  3 

-2  Pulls  - 

g.  4 

-3  Pulls  - 

3.   Eniergency  Signals 

a.  2-2-2  Pulls  - 

b.  3-3-3  Pulls  - 

c.  4-4-4   Pulls  - 

d.  RULE:      ALL   LINE-PULL  SIGNALS  WILL  BE  ANSWERED  AS  GIVEN 

EXCEPT  THE  EMERGENCY   SIGNAL  • 

er|c 


/S7 
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A.   Special  Signals  from  the  diver 

a.  1-2-3  Pulla  - 

b.  5  Pulla  - 

c.  2-1-2  Pulla  - 
B.  Valve  Inspections 

1.  Exhaust  Valve 

a.  Set    _   

b.  Correct  setting  is: 

c.  Check  chin  button  for: 

d.  Tell  diver  prior  to  closing  the  faceplate  that: 

2.  Mon-Return  Valve 

a.  Check  before  ^  _  diving. 

b.  Smoke  Test  -  blow  cigaretce  smoke  through 
end.     Watch  for: 

use    to   lbs 

« 

end  of  valve  and  place   it   in  a 


c.   Low  Pressure  Air  Test  - 

of  air  pressure  through   

bucket  of  water.     Check  for: 
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TITLE;     Diving  Phyiic«/D«compr«««ioa  Chtrtlng 
LESSON  TOPIC  OBJECTIVES 
Tttrmlnal  Obj«ctlv«t 

.,A  """■^  ""king  dly.  to  Includ.  depth.  Job,  bottom  tlae 
«nd  (urfaci  d.co»pr«»»lon,  O2.  r     ,  j     .  »  ttoB  t].m« 

"nnt'rjnr'rnj,"""*"''!'  correctly,  ,.lect  prop.r  d..c.nt/ 
tJ!  !;  prop.r  d.coBpr..«ion  schadul..  ,nd ,  u.lng 

j;;.Mt:,TSi"'„o"":i:::."'- ^  .ppii-bi.? 

Enabling  Obj«ctlve«. 

1.  D«fln«  and  da.crlbe.  in  writing,  terms  used  In  diving  physics, 
the  ;w::'u:ier';.r:i:'"''  following  as  to  how  they  affect 

*.  Boyle's  Law 

b.  Charles'  Law 

c.  Dalton's  Law 

d.  Henry's  Law 

e.  Heat  Transfer 

f.  Sound  Transmission 

g.  Light  Refraction 

3.     Decompression  Schedules: 

a.  Orally  list  the  name  of  each  table  in  Air  and  02 
ae compress ion . 

b.  Orally  explain  the  application  of  the  Repetitive  Dive 
worksheet,   recompression  chamber,  breathing  medlas.  depth 
gauges,   and  time  pieces. 

c.  Describe,  in  writing,   how  the  use  of  various  diving 
•quipment  affects  decompression.  aiding 

d.  Define,    In  writing,   selected  texms  as  used  in  air 
decompression. 

e-     Describe,  orally,  the  sequence  of  computation  for 
determining  the  decompression  schedule  for  a  repetitive  dive. 
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f.  D«8crlb«»  orally*   tb«  8equ«nc«  of  co«put4tlon  for 
dtcarttinlag  tha  ••lacclon  of  tht  proper  d«cottpr«silon 
•ch«dula  «nd  th«  rat*  of  aacanc  to  tha  flrat  atop. 

g.  Orally  axplaln  tha  naad  for  dacoapraaalon  and 
dacompraaalon  achadulaa • 

h.  Orally  axplaln  tha  llalta  lapoaad  by  cha  utiliztioa 
of  oxygan  for  dacompraaaloa • 

1.  Orally  dascrlba  tha  condltloua  undar  vhlch  tha  naad 
for  additional  dacomprasalon  othar  than  that  computad  would 
be  uaad* 

J.  Orally  descrlba  tha  fundaaantali  Involved  In  dacom^ 
prasalon  whan  high  altitude  diving. 

k.  Describe »  In  vrltlng>  tha  moat  vital  raqulrament  of 
breathing  madia  composition ,  depth  and  time. 

1.     Orally  describe  the  basic  types  of  decompreaslon  tablea* 

m.     Navy  Decompression  Tablea   (Air)  Systems 

(1)  For  the  following: 


(a)  Decompression  Procedures 

(b)  Standard  Air  Decompression  Schedules 

(c )  No-^deccmpresslon  limit s 

(d)  Surface  Interval  Credit 

(e)  Repetitive  Dive  Time  Table 

(f)  Exceptional/Extreme  Exposure 

(g)  Surface  Decompression  Using  02 

(h)  Surface  Dacomp tes slon  Using  Air 

(1)  Nit rogen*Oxygen  Equivalent  Air  Depth  Table 

(J)  Nitrogen-Oxygen  Equivalent  Exceptional  Exposure 

(k)  Oxygen  Depth  Time  Limits 

(1)  Diving  Charts 


(2)  Orally  explain  the   functlonCs),   source  of  Infor- 
mation required  for  use^   application  or  use  and  a  description 
of   the  component. 

( 3 )  Orally  describe  tha  physical  location  of  each 
component  part   (section)  within  the  major  component  and  explain 
the  application  or  use  of  tha  component  part* 

(4)  Orally  describe  how  each  component  contributes  to 
the  control  accomplished  by  the  use  of  the  decompression  schedule 
sy s  t em  * 

(5)  Work»   in  writing,   a  hypothetical  dive  using  the 
Standard  Decompression  Schedule* 

(6)  Work,   In  writing,   a  repetitive  dive  using  the 
Repetitive  Dive  Worksheet. 

(7)  Work,   in  writing,   a  surface  decompression  dive 
using  oxygen* 
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using  Al^^^  ^°  writing,  «  turfacs  deconprtsslon  dive 

(9)  Orally  d«scrlb«  ch«  us«  of  the  Nitrogen  Air 
Equivalent  Air  Depth  Table. 

(10)  Orally  deacribe  the  uae  of  the  Oxygen  Partial 
Llmlta  and  Oxygen  Depth  Tine  Llnlta. 

(11)  Given  the  maxiaum  depth/time  limits  for  each 
component  and  the  maximum  partial  preasure  limits,  state,  in 
writing,   the  set  point(s)   in  terms  of  the  effects  of  operating 
above  or  below  them.  ^i'«c<»i.inb 
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TITLE:     Dlvlag  Physics  CPbsas  I) 

STUDY  ASSIGNMENT 

U.S.   NAvy  Diving  Manual,  Vol.   I,   Chap.  2 
STUDY  QUESTIONS 

1.     Daflna  tha  following  tarma  applicabla  to  diving  physics: 

a.  Kinacic  anargy 

b .  Atmoapharlc  Praasura 

c.  Enargy 
Nltrogan  Narcosis 

e.  Radiant  enargy 

f.  Atoms 

g.  Work 

h.  Wat -bulb  tamparature 
1.  Potential  anargy 
j .  Matter 
k.  G^ge  pressure 

1.  Power 


m.     Hydrostatic  pressure 
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n.  Turbidity 

0.  Moltculfts 

p.  Heat 

q.  Humidity 

r.  Convection 

3*  Atomic  energy 

t.  Dowpolnt 

u.  Element 

V.  Chemical  energy 

w.  Hyperbaric 

X*  Specific  heat 

Pressure  gradient 

z.  Ab solute  pressure 


ASSIGNMENT  SHEET  2-1-6A  /^S 
2.     Defln*  ch«  dl££«r«nc«t  btttw««a  solida,  liquids  and  gas«s. 


3.  What  la  the  primary  advantage  of  the  metric  system  of 
meaaurenent? 


Which  la  the  principle  unit? 


5.  What  are  the  units  of  weight  associated  with  the  metric 
sys  tern? 

6.  Convert  the  following: 

a.  73°  Fahrenheit   to  celsius 

b.  16°  celslu-    ro  fahrenhelt 

c.  730  Fahrenheit   to  degrees  Ranklne 

d.  16°  Celsius  to  degreas  Kelvin 

ar     th***?  ^®  ^  result  of   two  factors.  What 


1  Sn 
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8.     What  happens  vhea  outslda  preasure  la  applied  to  water? 


9.     Write  Archlmedea  Principle. 


10.  Describe: 

a.  Positive  Buoyancy: 

b.  Neutral  Buoyancy: 


c.     Negative  Buoyancy: 

11.  At  what  approximate  depth  will  a  breath^holding  diver 
reach  a  stare  of  neutral  buoyancy? 

12.  When  would  lOOZ  Oxygen  be  used  in  diving  operations? 

13.  Helium  is  almost   totally  i'^ert.     What  does  this  mean? 


14,  Whac  are  the  disadvantages  of  using  Helium  in  diving 
ope  rat  ions  ? 


15.  Hydrogen  is  highly  explosive  when  mixed  with 
in  proportions  that   include  a  presence  of  more  than 
oxygen. 

16.  What  are  the  two  major  concerns  with  Carbon  Dioxide  for 
divers  ? 
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17.  What  art  th«  £lr«t  syaptoas  of  Carbon  Monoxld.  Poisoning? 

18.  Writt  thm  Klnatlc  Thaory  of  gaa«a. 


19.  Th«  Ganaral  Gas  Law  Is  a  combinmclon  of  which  two  law.? 

20.  How  do««  tha  mixing  of  gas«a  within  a  container  occur? 

21.  Describa  partial  praature. 


22.  What  la  refraction?     Why  doea  It  occur? 


Sound  travels  faster  la  water  than  In  air. 


a.  True 

b.  Falsa 
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TITLE:  Diving  Phy s ic s / De comp ression  Charting  (PHASE  II) 
STUDY  ASSIGNMENT 

U.S.:iavy  Diving  Manual.   Volume  I,    Chapter  7 
STUDY  QUESTIONS 

1.      Complete  the  following  statement:     Variations  in 
decompression  procedures  are  permissible  only   


of  a 


in 


2.     Define   the   following  as   they  apply  to  decompression  table: 
a .      Bo  t  torn  time  - 


b.      Residual  nitrogen 


Repetitive  dive 


3.  With  the  exception  of  the  Surface  Decompression  Table 
using  oxygen,   the   rate   of  ascent  for  all  dives  is   

What   is   the  rate  of  ascent  according 


  ■     —  —       -.-w  aai^Bi^L. 

to  the  Surface   Decompression  Table  using  oxygen? 


4.  State  the  rules  for  selection  of  depth  and  bottom  time 
for  decompression  schedules. 
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5.  What  allowances  should  be  made  for  divers  working 
s  t  r enous ly  ? 


6-     When  does   time   for  a  deccmp re ss ion  stop  begin? 


7.  Why  should  a  Diving  Officer  fully  justify  the  aeed 
for  conducting  an  exceptional  exposure  dive? 


3,      What  is  meant  by   "equivalent   single  dive"? 


9.      Define   surface  decompression 


J-s. 


1 


no 
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10.  In  the  following  dives,  circle  those  that  are  considered 
exceptional  exposure  dives. 


a.  140  feet   for  80  minutes 

b.  180   feet   for  60  minutes 

c.  60   feet  for  180  minutes 

d.  240  feet   for  10  minutes 

e.  120  feet   for  180  minutes 

f.  70  feet  for  10  minutes 


11.  For  the  dives  below,  provide  the  following  information: 
Time  to  first  stop,  depth  of  first  stop,  time  spent  at  first 
atop,    total  ascent   time  and  repetitive  group. 


70   ft/130  min 


Time  to 
1st  Stop 


Depth  of 
1st  Stop 


Time  Spent 
at  1st 
Stop  


Total 

Ascent 

Time 


Repet . 
Group 


b.  130  ft/30  min 

c.  190  ft/10  min 


d.    180  ft/50  min 


e.      40   ft/210  min 


12.  V('haL  is  the  Repetitive  Dive  Group  Designation  for  the 
following  no-decompression  (lives? 

a.  10  ft   for  210  minutes  - 

b.  80   ft   for  20  minutes  - 

c.  120  ft   for  12  minutes  - 

d.  190   ft   for  5  minutes  - 

13.  What  would  be  the  residual  nitrogen   time   for  the 
f  :;lloving  cases? 


a.  Dive  of  40  ft   for  60  min.    Surface   interval  of 
3  minutes. 

b.  Dive  of  180   ft   for  20  min.     Surface   interval  of 
13  hours  23  minut«£s. 
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14-      A  repetitive  dive   is   to  be   made   co  90   ft.    for  an 
estimated   10  minutes.     He  made  a  previous  dive  of   120  feet 
for  20  minutes.     The   surface   interval   time  has  been  4  hours 
and   15  minutes.      What   decompression  schedule   should  be  used 
for   the   repetitive  dive? 


15.  What   is   the  ascent   rate   used   in   the   Surface  Decompression 
Table  using  oxygen   from  30   feet   to   the  surface? 

16,  What  are  the  advantages  of  using  the  Surface  Decompression 
Table   using  oxygen? 


17*     What   is   the   total  allowable  elapsed   time   from  a  diver 
reaching  rhe   surface   on  ascent   to  his   first  descent   stop  in 
the  deconjpression  chamber? 


ERIC 
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TITLE:    Diving  Physic a /Decompraas ion  Charting  (Phase  iii) 
STUDY  ASSICaJMENT 

U.S.Navy  Diving  Manual,  Volume  1,  Chapter  7 
STUDY  QUESTIONS 

woSlf  ^3  ^T^Ld^T^  bef  ^-^^^-^  '^'^^^ 


2. 


3. 


0^a«n    ^nff'^i*  Of  140  V:  70  Surface  Decompression  on 
Oxygen,  what  time  does  the  diver  reach  his  40  feet 
Chamber  stop?    Compute  TDT  and  rro.     LS  a?  illS? 

Afr''^JJ*'l!^*^'^\'*^^^°'/^^°  Surface  Decompression  on 
if  he^  atT30o5°''^  the  diver  reach  his  fi^t  water  stop 
ir  ne       at  1300?    what  time  should  he  reach  his  r-ir^^- 
chamber  stop?    Compute  his  TDT  and  TTD.  ^ 

Hif  ra^wJ^^L^'^^^'^!       ^^^^       *  to  133  feet. 

His  TBT  was  : 46.  What  time  should  he  reach  the  surface? 
Determine  hxs  TDT  and  TTD.    what  is  his  R^eStivrSoup 

I^terTlfn^!  ^J^"*  *^  "^^^  ^  repetitive  dive  on  air 
A  interval,    what  is  the  equivalent 

L  i;:^  V^'  .^5^^  °'         repetitive  di?e  is  142  • . 
^  aiJ'dI^;i?^°Sr:27^''°"^""'°" 

t-^^'^i?^        1^  5'  ^hat  time  should  red  diver 

leave  the  surface  to  start  the  repetitive  dive?  while 
attempting  to  leave  the  bottom,  red  diver  weJiouI^d  for 

ti;«?    Coi^u^;  ^^*^nS^°''i'^  ^^^^  additional 

time.     Compute  the  TDT  and  TTD  for  this  repetitive  dive. 
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/73 


7.     A  dive  was  aiade   to  121'   with  a   :53  bottom  time,  leaving 
the  surface  at  2341,     After  a  1  hour   49  minute  surface 
interval,    the  same  diver  re*entered  the  water  to  a  depth 
of  147'    for  28  minutes-     What   time  should  he  reach  the 
surface   from  the  repetitive  dive  if  a  Sur  D  02  schedule 
was   to  recompress  him  for  the  repetitive  dive?     What  is 
his  TLr  and  TTD  for  the  repetitive  dive? 


8*      Leave  the  surface  at   1642;    depth  of  dive  is   159'   with  a 

TBT  of  :a8.  What  is  the  correct  travel  time  to  the  first 
stop?     What  is  the  TDT  and  TTD? 


9.      The  diver  in  #8  has  a  2:28   surface   interval  before  making 
a   repetitive  dive  to   141'    for   :15-     Whit   is  his  res'-^ual 
nit  rogen  time  from  the  previous   dive?     What  time   should  he 
surface   if  decompression   is   surface  decompression  using 
air  as   the  media?     Compute   his  TDT  and  TTD. 


ERIC 
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DIVING  chaut 

MOW.OS0S  7  (RCV  4.4f) 


mMM  Of  oivi« 


MATl 


OAft 


Tt  MMff  (1 


t9^M  »Nr  tiMf 

1  If  T  nrirfOii 

TIMI  TO  FIftST  STOr 

TOTAL  tOTTOM  TIME 

OfPTM  lit  ¥ttJ 

TOTAL  OtCOMfftlLUlOl*  riMt 

TOT  At  TlMO»  U 

no 


100 


4« 


44.  S 


40 


to 


70 


50 


40 


JO 


34 


J2 


7f 


22 


It 


13 


20 


10 


Ai  Hf  II  ACT 

..dour 


4.S 


LifT 


IICAi'MtO 


1  Li: 


tiMHtr 


«EACNi.n 


RKAL'Hkr 


LIFT 


■  tA(  HtO 


NlALHf  O 


Lf  rr 


If  FT 


«^ACHf O 


t»rT 


AtACMCD 


LOT 


OlVti    C<>i»Of TIOM 
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OiVlNU  cHAMT 

HD^  USDS  7  (HEV  4*«f| 
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NAMf  IIP  mvri 


1**  M  »  M  t    1  IM» 

1  f  »  1  ■« » 1  tow 

roTAL  *orTOM  riHtr 

fOT  AL  TIM&  Ol  i 

nvi 

1 

DEfTM  OF  STOP 


TIMF 


1  >0 


120 


I  10 


At  ACHii) 


511 


■  f  A&  MliO 


S4 


1  fct  V 


HA  Ai  HlU 


49 


100 


90 


44  5 


40 
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«0 


70 


60 


to 


J6 


3} 


II »  AC  HIT 


:2 


40 


30 


10 


■  ft  «1  M^lt  X   •  I  AC  r 


1§ 


1  3 


M  t  A<  Hr  o 


4  5 


1^ 
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DIVING  CHAIIT 
NDW-OSDS-T  (ftCV 


ilAiil  Of  iMVtA 


TAtti  uscn 


■Art 


1  1  f  T  «»f  TOil 

TiMi  TO  rmsr  sTOf 

TOTAt  ftOTTOM  tlM» 

aBfT>4  (M  ^^f  f 

TOTAL  Tllil  0»  L 

DIV£  RCCORn 


OEFTMOrSTOf 


130 


130 


I  10 


100 


LftS. 
PRESSURE 


S4 


41> 


44,S 


TIME 


ftAACHtO 


90 


10 


70 


MtACNtl- 


A4At  MIO 


1« 


PCACHtn 


icrt 


KtACHir 


2-? 


■  IMARKS  (C«fifiii«f        rtvfftt  ti4f  tl  <itctit«rf  ) 
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DIVING  CHAAT 

NOW  090S.7  (REV  4^} 
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UA  r> 

mAfh 

<  1  >  T  MIB»*«  > 

it^M  »M|  t||«» 

riii»  Tu  ^(RSr  r(>r 

ruV  At  •OTTOii  'IMP 

TOTAL  OiCOM^HUMOii  riMf 

TOTAt  riM»  I 

LtFTM  OF  STOP 


LBS. 
PRESSUHt 


TIME 


130 


110 


SI 


AtACHtO 


S4 


4« 


100 


44  5 


♦0 


90 


70 


fO 


$0 


«CA4  Hit 


33 


40 


tl  >T 


30 


13 


10 


4  S 


i|AiHM>S«'M»Air 


DtVCHKOMniTlOl* 
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REPETITIVE  DIVE  WORKSHEET 
I.  PREVIOUS  DIVE: 

»^  minutes  1  see  table  i-5  or  1-6  for 


feet     J  repetitive  group  designation  j 


Group  


II.  SURFACE  INTERVAL: 

.hours  minutes  on  surface  ]  see  table  1-7 

^       ^  r  }•  Group. 

Group —  (from  I.)  for  new  group 


III.  RESIDUAL  NITROGEN  TIME: 

 feet  (depth  of  repetitive  dive)  1  see  table' 

Group_(from  n.)  |  1-8 


*  minutes 


IV.  EQUIVALENT  SINGLE  DIVE  TIME: 

 minutes  (residual  nitrogen  time  from  m.) 

(add)  _ minutes  (actual  bottom  time  of  repetitive  dive) 


(sum) 


minutes 


V.  DECOMPRESSION  FOR  REPETITIVE  DIVE: 

 minutes  (equivalent  single  dive  ]  see  table 

time  from  IV  J  > 

 feet  (depth  of  repetitive  dive)  J  1-5  or  1-6 

^  1-17  or  1-18 

rj  No  decompression  required 

or 

Decompression  stops:  feet_minute8 

_  feet minutes 

Table    Used     ^^^^  minutes 

Repcic.  Group  


—feet, 
feec 


.minutes 
ainutee 


ERIC 
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v.. 
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REPETITIVE  DIVE  WORKSHEET 


I.  PREVIOUS  OIVE: 


ralnutsa 
-feet 


s««  table  1-5  or  t-6  for 
repetitive  group  designation 


Group  


/3 


see  table  1*7 
(or  new  group 


II.  SURFACE  INTERVAL: 

^hours  minutes  on  surface 

Group  (from  I.) 

III.  RESIDUAL  NiVROGEN  TIME: 

 feet  (depth  of  repetitive  dive)  T  see  table 

Group  (from  n.)  J  X-8 


Group— 


*  _minute8 


IV.  EQUIVALENT  SINGLE  OIVE  TIME: 

 minutes  (residual  nitrogen  time  from  m.) 

(add)  minutes  (actual  bottom  time  pf  repetitive  dive) 

(■um)  minutes 

V.  DECOMPRESSION  FOR  REPETITIVE  DIVE: 

 minutes  (equivalent  single  dive  1  see  table 

time  from  IV.)  ,    ,  f  ,  , 

 feet  (depth  of  repetitive  dive)  J  1-5  or  1-6 

1-17  or  1-18 


□  No  decompression  required 


or 


Decompression  stops: 


Table  Used  . 
Repec.  Group. 


 feet^ 

„  minutes 

 feet_ 

_  minutes 

 feet_ 

_  minutes 

„feet_ 

.minutes 

 feet 

ainutee 

PRNC-OSOS  IS 
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arc  IT  1*7 
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IQQi. 
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DtVINC  CNAAT 
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IjlEPETITIVE  DIVE  WORKSHEET 
I.  PREVIOUS  DIVE: 

 mlnutts  \  see  table  1-5  or  1-6  for 

 feet      I  repetitive  group  designation 


Group. 


II.  SURFACE  INTERVAL: 

.hour!i_ittl9ute8  on  surface 
Gi*oup  (from  i.) 


see  table  1-7 
for  new  group 


Group— 


111.  RESIDUAL  NITROGEN  TIME: 

 feet  (depth  of  repetitive  dive)  |  see  table 

Group  (from  II.)  J  1-8 


^minutes 


IV.  EQUIVALENT  SINGLE  DIVE  TIME: 

 minutes  (residual  nitrogen  time  from  m.) 

(add)  minutes  (actual  bottom  time  of  repetitive  dive) 


(sum) 


minutes 


V.  DECOMPRESSION  FOR  REPETITIVE  DIVE: 

 minutes  (equivalent  single  dive  T  see  table 

time  from  IV.) 
 feet  (depth  of  repetitive  dive) 


G  No  decompression  required 


1-5  or  1*6 
l-l7orl.lS 


or 


Decompression  stop^: 


Table  Used 
Repec. 


 feet  .. 

,  minutes 

 feet_. 

minutes 

 feet— 

„  minutes 

— feet— 

 minutes 

feet_ 

aitiNices 

PRNC-OSPS  IS 


19f> 


ASSIGKMSHT  SBEET^  2-1^2 6A 


/as 


TA«tl  VtlO 

OAfC 

HAM  Of  mvf  ■ 

•Aft 

TtllOtt4l^«M« 

niMwofoivt 

iWfTIIUCTfMi 

 4. 

TMC  TO  riMt  STOr 

roTAi  tOTTOM  TIliC 

otrmiii  »iiT 

roTAL  fiiit  Of  i; 

OtVt  HKCORO 


OtFTH  or  STOr 


LtS, 


TIME 


120 


St 


S4 


lirr 


110 


4f 


100 


HCMHt  r 


44.S 


70 


ten 


33 


SO 


27 


Lcrr 


13 


20 


10 


4.S 
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TXTZXt    Diving  Jor»alas 

LS88GII  TOPIC  OBJICTZVES 

T«raiaal  abj«ctiv« 
I.    Mh«n  thm  studsnt  coaipl«t«a  this  coursa  h«  will  b«  abla 
to,  9iv«n  a  diving  situation  and  a  shaat  containing  foxnulas 
usad  in  divingi^  salact  tha  appXicabla  formula  (s)  and  solva  the 
problam  posad  in  tha  situation. 

Enabling  Ob j active 

1.    Omlly  explain  tha  moaning  of  all  lynbols  used  in  diving 
fomulaa. 

2*    Orally  explain  tha  application  and^usa  of  all  diving 
f  omulas . 

3.    Describe »  in  writing;  the  sequence  of  computation  for 
dateminingi 

a.  Tha  area  of  a  square/rectangle. 

b.  The  area  of  a  circle. 

c.  The  voltne  of  a  cube. 

d.  The  volume  of  a  sphere. 

e.  The  volume  of  a  cylinder. 

f.  Lifting  capacity  in  fresh  water  (in  pounds)  . 

g.  Lifting  capacity  in  salt  water  (in  pounds) . 

h.  Conpressor  Output* 

i.  Over  bottom  pressure  requirements, 
j.  Cut  off  depth. 

'k.  Maximum  oxygen  percent. 

1.  Effective  atmosphera. 

m.  Partial  pressure  of  a  gas  (in  psi) . 

n.  Volume  left  after  falling  (squaaze) . 

o.  Volume  increase  after  blow  up  (embolism) . 

p.  Emargancy  Hose  Test. 

STUDY  ASSIGNMENT 

0.  5.Navy  Diving  Manual^  Volume  1,  Appeadix  A 
STUDY  QI3ESTI0NS 

1.  If  a  diver  fallsi?  which  of  the  following  falls  would 
cause  the  greatest  amount  of  Injury? 

a.  Surface  to  33  feet. 

b.  33  feet  to  99  feet. 

c.  66  feet  to  165  feet. 

d.  Volume  lost  is  the  same  in  each  case 
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2.  Vh«t  la  ch«  partial  pr«aaur«  of  oxysan  ac  296'? 

3.  What  would  -bt  ch«  iocraas*  in  volum*  In  cha  dlvata' 
vrasa  if  ha  blova  up  from  221*  to  164'? 

4.  .What  la  tha  daalrad  ovar-bottoia  prtaaurt  at  196'? 

5.  What  la  tha  lifting  capacity  of  a  aphara  that  la  30" 
In  dlamatar  and  vaigha  40  pounda? 

8.     What  la  tha  compraaaor  out  put  required  for  thraa 
dlvara  at  165*? 

7.  Wh^t  la  tha  gaga  p.raatura  at  173'? 

8.  What  la  tha  mlaimuin  air  aupply  required  for  a  157'  dive? 

9.  What  would  ba  the  emergency  hoae  test  for  a  planned 

dive  not  to  exceed  131  feet?,  J 

10.  What  la  the  lifting  capacity,  in  aalt  water,  of  a  atraight 
end  pontoon  havl^  aa  overall  length  of  8",  a  diameter  of  4*6" 
and  waigha  336  pdunda? 

11.  Convert  85°  fi^renhelt   to  celaiua  (centigrade). 


12.   Convert  the  £jll(^lng: 


a.  907.2  itilogra^  -    pounda  -    tOtta(8hort) 

b.  10  square  chalnV  ■    acres  *  ______  squat;.*  meters 

c.  1  mile  -  80    -    kilometers  -  1  ,  760   

d.  1  kilowatt  hour  -    B.T.U.   -   '  Joules 
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•  .     1.852  kiloa«t«rs  p«r  hour  -  f««t  p«r  •ainuc* 
  knots  t  *  ' 

f.  1  atnotphar*  -   f«tc  (£r»th  water)  ■  ^  

f««t   (stta  water)  -  1.0133   

g.  3,088  foot-pouQd«  p«r  lacond  -    kilowatts 

h.  i^  78. 80  F  -    C 

13.  Wha^  is  th»  araa  of  a  clxcla  with  a  radiua  of  5"? 

14.  What  la  tde  area  of  a  rectangle  4  feet '6  Inches  long 
and  3  feet  10  laches  wide? 
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U*S.  tiMv  DlvlBg  Mnual,  Vol.  I 

NOTETAldlfG  OOTLIXE 

A.    B«flte  Concvpt  of  Hattar 

I.  Phyaica  la  tha  adanea  of 
Chair 


and 


and 


2. 


3. 


la  tha  aubataaea  of  which  tha 


peaad. 


It  c< 


la  tha  forca  which  worka  upon  and  wlchla  tha  aubataca. 


4,  An 


tlnct 


la  tha  alapllat  fon  of  nattar  which  aachlblea  dla* 
•ad  propartlas,  and 


cannot  ba  brokan  up  into  othar ,  aora  baalc  fona,  by 


S«  Tha 


apadfle  propartlaa  of  an 


la  tha  aaallaat  partlela  of  aattar  which  carrlaa  tha 


6.   

butlnf  at 

7.  Thraa  Stataa  of  Mat tar 

a.  SoUdai    Rava  daflalta 


ara  fomad  froai  groupa  of  atoaa,  and  uaually  axhiblt 
_„  — than  any  of  cha  contrl* 


and 


b»  Liqnldat  Kara  daflalta 
c.  GM—9t    Haa  daflalta 


aad 


8.  Tha  stata  la  which  a  particular  aubataaca  axLat  dapanda  upena 


b. 


B.    Unlta  of  Maaaura 
1.  Matrle  Svataa  ^ 

Frlaelpla  unit  of  langth  - 


ERIC 
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1.  On«  Mt«r  -  inchts 

2.  1000  nttt«rs  «   )cilon»t«r  (about   miles) 

3.  For  Masiirlng  smaller  lengths,   (  )  or 


(  )  are  used. 


b.The  metric  system  'ises  its  units  of  ^  to 

measure  area.  " 

,   1.    One  square- meter  -  


r 


c, Units  of  are  units  of  length 


1.  1000  ^   eentimeters  -  1  liter  (1000  cc) 

2.  1  liter  -  cubic  meters. 

d.  The  is  the  standard  metric  unit  of  weight  and 

 .  For  smaller  masses,  the  ^  and 

are  used, 

1.  1000  gms  ■  ,   »  pounds 

2.  1000  •   «  1  rxam 

e.  The  moat  commonly  used  metric  unit  of  pressure  is 


(  )  . 


2.     Fahrehheit  and  Cels^^  Temperatures 

a.  Countries  that  use  the  English  me&sTirement  system  generally 
employ  the  .  scale. 

1.    Water  boils  at  _____  and  freezes  at   . 

b.  Countries  that  use  the  metric  measiirement  system  use  the 

scale . 

*1.    Water  boils  at  and  freezes  at 

  -7  

c.  Conversion  to  Temper*^  ure  Scales 
1.     Fahrenheit  to  Celsius 

o  -  5/9  (P  -  32) 


/9/ 
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Sttbcraet  ______  Ittm  tht  Fahnnh«le  nadint* 

b,  Muldply  tH«  nsoXt  by  . 

CXAMPLKi 


2«  C«Xsiu«  to  Fahr«nh«it 

P  -  (9/5xC)  +  32 

Haltlply  .  by  C«l«lua  r««<ling. 

b.  Add    to  tho  r«ault« 


OCAHPLEt 


3,  Roat  onorgy  Is  nojisurod  In  or 


*•  ^™  -  _______  _____ 

tho  amount  of  boat  n««d«d  to  raise  th«  ttnparatura  of  . 

poisnd  of  wator  __„^__  <iogrf«  fahr«nh«lt. 

4«  Roat  Tranafar 

a*  _^__^_^^___       tt»*  <ilroct  trananlaslon  of  h«at  from 

to  ,  or  through  mstarlala  that  are 

In  direct  contact  with  aach  other. 

b,  _________^^       the  traaMDlssion  of  heat  by  the  movenent 

of  a    ^  or  a  »  a»  In  an  auto  engine. 

c  .  la  the  tranealsaion  of  heat  by   


of  energy*    Heat  froai  the  aun. 


electric  heatf rs  and  fireplaces  are  exasplea. 
C.    Prasaura  In  Diving 
Key  Points 

Presaure  la  a  '  acting  upon  a  particular  atfts  of 


It  la  aeaaured  In  po»mda  per  ^°  netrlc 

system*  (XC/cb2) 
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J' 


b. 


Ifl  push  or  pull  atteurtil  In  pounds. 


1«  th«  surfacs  thnt  fores  Is  «xtrt«d  upon. 


d«  Any  dlvsry  «t  any  dtpth  mat  b«  In 
vleh  thn  forcns  at  that  dtpth* 


Any  consldaratlon  of  praaaura  auat  always  ba  thought  of  in  tarns  of 

and   prasaura  


1.  Types  of  Prassura 
a«  Atmospharlc; 

1.  Conaldarad  to  ba 

2.  Acta  on  _____  things  in 

3.  At  sea  lavsl^  woifjht  is   

b.  Gaga 

1.  Pressura  axartad  on  any 

2.  at  sea  level. 

3.  Measured  in 


at  sea  level, 
directions. 


psi  or  1 


object. 


c«  Barometric 


1.  Essentially  the  ^aae  as 


but  varies  vlth 


conditions. 


2.  Expressed  in  eeims  of  the  weight  of  a  coltasn  of 

(standard  pressure  1m*  of  mercury  or 
Umeters  of  mercury  (nnhe). 

d.  Absolute 


1#  The 


pressure  being  exerted. 


plus  one 


2.  Measured  as 
(pais) • 


D.    Composition  of  Dry  Air 
1.  Component 
a.  Nitrogen 


abeolttCe 


7.  by  Volume 
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b.  Oxygen  • 

c.  Carbon  Oioxida 

d.  Kara  Gasas 

1 .  Naon 

2.  Halium 

3 .  Krypton 

4 .  Hydrogen 

5.  Xenon 
6  •  Radon 

7.    Carbon  Monoxide 

e.  Commonly  simplified  as: 
1.    Nitrogen  -  

■  2.    O^gen  -  . 
2.    Oxygen  (O2) 

1.  Colorless, 

b.  Readily   


/93 


% 
% 


--emd  tasteless' 


with  other  elements 


c.     Only  gas  that  car  . 

^'  ^  minimxan  required  to  sustain  life  at 


3. 


e.  Prolonged  exposure  to  oxygen  is 

f .  Supports  ,  but  does  not 
Nitrogen  (Nj) 

a.    Colorless,  odorless  2uid  _ 
b. 


is  a  disorder  resulting 


from  the  anesthetic  properties  of  nitrogen  breathed 
under  .  ' 
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Can  r««ult  in  a  loss  of  and 
by  ths  dlvar. 


4.  Halixan  (He) 

a.  Colorlass,  odorlsss  and  tasteless. 

s 

b.  Almost  totally  *nd     .  in  water. 

c.  times  lighter  than  air.  «y 

d. .    Used  in  diving  to  eliminate  ^„___^  '  in  deep 

diving  operations.  — — — 

e.  Disadvantages 

1.  Voice    -  Donald  Duck  effect 

2.  High  '  conductivity 

5.  Hydrogen  (H2) 

a.  Colorless,    and  tasteless 

b.  Rarely  found  in  free  state  on    ^  but  abxandant 

throughout  the  rest  of  the  universe. 

c.  of  all  elements. 

d.  Violently   ;   is  the  prsence  of  more  than 

 ^%  oxygen. 

e.  Hydrogen  has  been  used  in  diving,  but  its  hazards  have 
limited  its  use  to  little  more  than  experimentation. 

6.  Neon  (Ne) 

a.  Colorless,  odorless  and  tasteless 

b.  Good  '  of  at  very  low  pressures. 

c.  Has  been  used  experimentally  in  diving. 

7.  Carbon  Dioxide  (CO2} 

* 

a.  Colorless,  odorless  and  tasteless  in  percentages! 
Has  an   taste  and  odor  in  greater  concentrations. 

b.  Natural  by-product  of  
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c.  For  diwrs^  the  two  main  concerns  with  CO2  are: 

1.  Control  of  ^  in  the  breathing  supply. 

2.  Renoval  of  the   after  breathing. 

d.  In  high  concentrations,  CO2  can  be  extren»ly  , 

8.    Carbon  Monoxide  (CO) 

a.  Does  not  occur  in  in  the  air. 

b.  Moat  commohly  found  in  the  exhaust  of   


c.  Highly   to  man 

d.  Colorless,  odorless  and  tasteless 
9.    Water  Vapor  (H20) 

 contains  water  vapor,  which  is  considered  a 

gas,  and  is  responsible  for    in  the  diver's  air. 

b.  Problems  with  too  much  water  vapor: 

1.  faceplate 

2.  lines 

3.  of  body 

c.  Problems  with  too  little  water  vapor 

1.  Irritated  ___________ 

2.  Irritated  ___________ 

3.  Dried  out  _________^__  in  pumps  auid  air  lines. 

E.     Gas  Laws 

1.    Kinetic  Theory  of  Gases 

a.    The  basic  explaination  of  the  behavior  of  gases  under  all 
variations  ot  and 
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b.    Two  Ralatttd  Factors 

X.    Molttcular  Sp«ttd  -  a 


2. 


fxmction 


2.  Gas 


-  Typ«  gas  function 


3.    A  Chang*  in  ona  of  thasa  factors  must  rasult  in  sons 

^  tha  othar  factor. 

is  tha 


c.    Tha  kinatic  anargy  of  any  gas  at  a  glvan 
Sana  as  the  kinetic  anargy  of  any  othar 
same   .    Consequently,  the 


at  the 

of  all 


gases  resulting  from  kinetic  anargy  are  affected  by  the 


Boyle's  Law- 
a.    If  the 


/ 


relationship  (P/V) 


remains  constant,  the 


gas  will  vary  inversely  as  the  

th«  will  vary  directly  as  the 


of  a 
while 


1.     PI  VI 

p  «  _ 
1  - 


P2  V2 


.  2 


b.  Deals  with 

c,  Pressxire  _ 

if 


and 


-  Volume 


-  squeeze  results 


d.  Pressure 


is  controlled. 
-  Volume 


-  results  in 


if  e scant  is  uncontrolled. 


e .  Density 


with  pressure  up  to  a  point,  at 


 ,  density  increase  slows,  but  generally,  if  the 

pressxire  on  a  gas  is   ,  the  density  is 


3.    Charles'  Law  - 


J. 


Relationship 
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%m  If  th«  pmam  is  k«pt  eoutcnt,  th«  • 
vary  dlrsesly  m  eh«  « 

1.  VI  -  V2 

b.  D«alB  with 

1   SCUBA 

2                      and  br«*thlag  m<I1m. 

3,  ^  op«f**^on*  • 

c.  VolM  vlth  liicr»«««. 


d.  VoIuM   with  ttoqivraturt 


MOTE:    tt  follow*  th«c  if  voIubm  rath«r  than  praaaura  la  kapt  cwataat,  tha  ab- 
soluca  preaaura  will  Incraaaa  In  proportion  to  tha  abaoluta  tasparatura. 


4.  Ganaral  Gaa  Law  -  Casblnatlon  of      '  «n4 
Lawa* 


a.  With  any  gaa,  tha  factora  of  . 

wara  to  Intarralatad  that  a  changa  in  any  of  thaaa 
factors  oniac  ba  balancad  by  a  dianga  In  ona  or 

both  of  tha  othara« 

5.  Dalton*a  Law  -  ^* 

a.  Tha  ■  praaaura  axartad  by  a  g««««  i» 
tha  s«a    of  tha  praaaura  that  would  ba  axartad  by                 of  tha  gaaaa 
If  it  alona  wara  praaant  and  oecuplad  tha  » 

b.  To  llluatrata,  all  cyllndara  ara  aaamad  to  ha  of  aqtiAl  alza. 

1.  80/20  N2  02  Mix  -   X  N2  X  02  -  


2.  At  saa  laval  (acaoaphara   ) 

0,8  ATM  •  pal  (N2) 

0.2  ATM  «  pal  (02) 

1.0  ATM  -  pal  Total  praaaura  axartad. 

3.  At  5  ataoaphara  abaoluta 

4.0  ATM  •  _________  p«l  Total  praaaura  axartad. 

4.  Total  praaaura  axartad  by  02  at  5  ATM  la  approxiaataly 

 to  tha  air  praaaura  at  .  • 
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6.  Snry'i)  tm  - 

«•  Thtt  MMoac  of  gas  thmt  vlll  dlisolv*  la  «  «t  a  gliran 

CMparacvra  la  alaoat  airactly  proprtloaal  to  tha   

of  that  gaa«  — — 

b«  Thraa  factors  affaet  gaa  abaorptloa  by  huaaa  tiaauas* 

^*  diva, 

2.  of  diva  at  dapth. 

3.  Condition  of  tha  to  aupply  and  raturn  to  and 
froa  tha  lunga. 


C«a  ^        and  dlaaolvaa  In  hlood  bacauaa  of  dlffaroncaa  in  par- 

tlal  praaaurai  batvaan  and  air. 

7.  Archlaadaa'  Prlndpla  -  tmt  of   and 


a.  Any  objaet  _______  or  partially  luarsad  In  a  Uquld  la 

.  up  by  a  forca  to  tha  weight  of  tha 


Uqttld 


b.  Daala  wltht 

I.   

2. 


3.  capaelelaa 

4,   

c.  Tha  1mm  of  Floatation: 

!•  A  floating  body  dlaplacai  a  of  liquid 

to  Ita  oim  wallet. 


2.  A  body                        whan  tha  valght  of  tha  dls- 
placad  la   than  tha  valght  of  tha  dody. 

3«  A  aobaargad  body  raaalna  In  aqulllbrlua  whan  tha  .  of 
tha  liquid  dlaplacad  tha 
of  tha  body. 


4.  A  aubMrgad  booy  will  float  whan  tha  body  walgha  than 
tha  voluM  of  tha 


\ 
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f •    Cntrty  in  Dtvlat 

1.  Kffttcta  of  Li«he  Iters  la  dlvlns. 

a*  Intnslcy  of  lltht  undctwstttr  Alt«r«d  byt 

1.    rtductlon  du»  to  * 


2.  Th«  <»' 

hot  not  MCMsarlly  In  rsgulsr  nnoimca  bacatms  of 


Old   chnngoo, 


b.  Coior  Abvorpclon 

1,  dopth. 

2,  colors  srs  sbsorbod  out  of  ths  vliiblo  spoctra  as  ths 
divsr  dsscsnds. 

a.  In  doaa  wstor,    Is  rswivsd  first.  objscts  tp- 

pssr  bisck. 

b,    is  nsxt.    Objscts  appssr  bluo. 

  and  finally   «rs  rsnovad  with  progrss- 


c 


sivSiT  incrtasing  dapth. 
c.  Light  Diffusion 

1.  Light  rays  ars   and  In  «11 

diractions. 

2,  Diffusion  contributao  to  tha   ^  ^*>**^  illusina- 

tioo,  but  at  tha  fSM  tiiM  tands  to  .  vision  by  . 

  eha  light  avanly  through  tha  watar  at  any  givan 


d.  Light  Ra fraction 

1,  Rafraecion  eaosaa  . 
objacts  undarwatar. 

2.  Discneav  a:»paar  ________  undanratar  dua  to  rafraction. 


a.  Objacts  appa«9r  "  —  * 

b.  In  turtid  watar,   ^   dia«,  causing  in  apptrant 

  In  tha  distsncs,  which  baconas  _______ 

tha  ^urthar  sway  tha  objact  is. 
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2.  %cm4  crmlt  tam  fr  In   than  la 


«•  Thm  wip—d  of  aound  la  air  is  foot  par  Mcoad. 
b«  la  watar»«oaad  travala  aa  fast* 


e*  Semd  anargy  la  graatly  raducad  wh^n  It  paaaaa  froa  ona 

to 


I*  Olvara  cannot        /  to  aadi  othar  aaaily  undacvatar. 

d.  Appraelabla  MMunta  of  or  *lr 

can  altar  vocal  quality  to  preduea  a  " 
fact  in  dlvar'a  ipaach.  — — — 

Application 

I. 

II. 

III. 

IV. 

V. 


O  1 


NOriTAKZlIB  SHUT  2*1-X3m 
TITLIt   D«co«pr«Miea  Ch«rtlat 

VmUNCES  *■ 
n«S.  N«vy  DlTia^  McbuaI  ,  Vol.  I 
NOTETAKSIG  ODTLHIS 
A«    Air  D«caipr«««lon 
1«  Dlieussloaz 


NltrosM  abtorptloB  during  a  dlv*  !•  dlrtetly  nlatad  to  th« 

of  eh«  laoplrod  ^  with  portleulor 


pholi  on  «nd  durnClon*    To  prmvoat  thn  dOTolopMaC 

of  ,  spodal  Caklon  C«k«  Into  9aoMi.<6mTm^ 

clon  cht  mavBox.  of  nltTognn  aboorbod  by  tho 


cooda  a  cartaln  critical  Mount,    Tha  dl^r'a  wtat  ba  dalajrad 

Co  allov  cha  rwoval  of  ^tmmm  nltrogoa  throufb  nornal 


2.  Daflnlelona: 


.    Dacoppraaalon  alckaaaa  rasults  fro« 
tha  and  to  allow  thla  procaaa  of  graduaF 
  to  taka  placa. 


a.  Sing  la  Diva  -  Any  diva  conduct  ad  af  tar  parlod  of  an 

pravloua  diva. 

b.  Rtpatltlva  Diva  -  Any  diva  eonductad  within  a  P«rlod  of 
a  diva. 


e.  Dapch  -  Whan  uaad  to  Indlcata  tha  dapth  of  a  diva,  aaana  tha 
dapth  tha  diva.    Haaaurad  In  ___^ 


d.  01  va  Schadula  -  Spadflc  procadura  for  a  glvan 

blaatlon  of  «i4  ■  ,aa  llatad  la  tha  daea»- 

praaalon  tab  la.    Nornally  Indleatad  In  •n^  « 

a.  Daceapraaalon  Stop  -  Spaelflad  at  which  a  dlvar  nuat  rwala 

for  a  apadflad  langth  of  tlaa  to 
froai  hia  body  tlaauaa. 


f.  Sorfaca  Intarval  •  Tha  tlaa  which  a  dlvar  haa  tpant  on  tha 
following  a  >    Baglna  upon  _______       andlng  whan  ha 

•tarts  hla  « 

g.  Raaldual  Nltrogan  -  Nltrogan  gno*  that  la  atlll  In  « 
dlvar' a  tlaauaa  aftar  ha  haa  . 
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h,  R«p«titiv«  Group  Daaignator  -  a     _         vhlch  raXataa  diractlj 
to  tha  amount  of  ~     in  a  diy^r'a  body  for  a 

  pariod  aftar  a  diva . 

i.  Baaldual  Nitrogan  yima  -  An  amount  of  ,  in  , 
which  muat  b«  addad  to  tha          "         ______       *  rapati- 

tiva  diva  to  con^anaata  for  tnc  atiii  'in  aolution 

in  a  divar'a  tiaauaa  from  a  aiva. 

j .    Equivalant  Singla  Diva  Tima  -  A  singla  diva  for  which  tha 
______  .  ia  tha  aum  of  ____  t^** 

and  actual  ______  tima  of  tha  plannad  ~  diva; 

k-    Singla  Rapatitiva  Diva  -  A  diva  for  which  tha   

uaad  to  aalact  tha 


is  tha  aum  of  tha  raaidual  nitrogan  tima  and  the  actiial 

-  °^  diva. 

3.    Diving  Racorda  Abbraviarxons 


a.  LS  - 

b.  RB  -  ' 

c.  LB  -  ■ 

d.  R  -  J 
a.  L  - 

f.  RS 

g,  TBT 


1.    Computad  from  to 


h.    TDT  - 


1.    Computad  from  ]   the  bottom  to 

tha  surface. 


i.    TTD  -  Total  Time  of  Diva 

1.    Computed  from  leaving  the  surface  to  reaching  the  surface, 
4.    Table  Selection 

a.    The  following  are  decompresiion  tables 

1.  ™^_____»_  — Decompraaaion  Tables 

2.  No  Decompreaaion  Limits  and  Repetitive  Group  Designation 
Table. 

3.  Surface  Decompression  Table  Uaing  Oxygen 
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4*  Surfaea  tacoaprcMloa  Table  aalng  Air* 
b*  Ce«41tlotta  for  S«l*ecloo 
I.  

3  ATan^lUty  of  a    ^ 

4.  AT«lUblUtT  <»'  «   ,  ^  

wlthlo  th*  .  ' 

5.  Specific  cendltlom  ^ 
«•   atat* 

^*   e««p«ratura 

c.  Vaalduol  Nitrogen  Ttea  Tab  la  for  Rapaclclva  Air  Dl^•  proid.d«s  Info 
tloo  raUtlng  to  (ho  of  ropatltl^  divas. 

d»  <*»lttad  Dacoapraaaion  -  an  aituatlon  raquinag 


a.  Equlpaant 


1.  Uaa  a  diving   for  all  vatar  daceopraaalon. 


S.  Ganaral  Uaa  of  Dacovpraaalon  Tablaa 

a.  Rata  of  Daacant 

!•  fcot  par  alnuta 

2,  Roundad  off  to  next  graatar  , 

b.  Rata  of  Aaeant 

1.  i—t  par  ttlauta  (asceapt  ^^^^^^  «»«^^  table, 

6*  Varlatlona  in  Rate  of  Aacent 

a.  Condition  -  Rata  of  aacent  laaa  than  60  FPM,  delay  occurs  graatar  thw 
feet  aea  water, 

9  , 

!•  Procedure  -  Inereaae  ^  ____  by  adding  to  It  the  total 

tlM  of  ,  ' 
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2*  Decoapnsa  aecor^lAs  to  mm 


^«  Coadidoa  •  tmtm  of  Mcanc  I«m  tnm  ^0  FPH,  dal«y  oceun 
■^hoB  SO  FMt  S««  Itaear. 

1.  rroeadttrs  -  Xaer««M  thm  4  stop  by  tho  amount  of 


c.  Condi tloB  -  Rata  of  MconC  than  60  FFM,  !Vo  docoapnoslon 

'  roquind*    Bdctoa  CIm  plAcoa  dlvor  vlchln  10  ainutos  of  dacovpros- 
sloa  achadula  raqulrliis  dacoapraaalon. 

l;  ProcMara  •  Scop  at  '     ft.  for  tha  aaouat  of  . 


d.  Condition  -  Rata  of  aacant  than  60  FPM,  dacoapraaalon 

raqnlrad. 

l«  Proendura  -  Stop         ft,  balow  schadulad  vatar  stop 

for  amomt  of  .  ^ 


T.  OxytoB  Uaa  During  Daeeaprasslon 

a.  Pfovldaa  altalflcant   In  dacoaproasloo  tlaa. 

b.  Oxysan  partial  prasaara  llalts  nuat  jBot  ba  If  syiopt 
of  ■  -                ara  to  ba  avoldad. 


c»  iporic  Is  parfotnad  by  tha  dlvar  whan  daconpraaslng  on  oxygan. 

8*  Salaetlon  of  Daronpraaalon  ^chadulaa 

a,  Clvaa  la   dapth  Incranants. 

V    b.  Batten  tlaaa  in  Incramants. 

-  c#  snd    conblnad  f  oni  ac- 

tual diva.  \ 

.'    d.  Always  salact  txact  or  dapth, 

a«  Alwaya  salact  axact  or  clna, 

SS.       __„_  batwaan  dacoapraaalon  achadulas. 

g.  Do  not  altar  or  nodlfy  a  daeoaprasslon  schadula  without  prior  approval 
of  a  ______  .  Y 

h,  Dlvar*  a  should  ba  locatad  aa  naar  «a  poaslbla  to  tha  

dapth,  — 
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J»  Do  HOC  Includ*  y    -  u  part  o£  tha  itop  tlM. 


k.  If  ch«  dlvsr  iM  txtriMly  cold  or  thowod  •Igna  of  oxtrwo  faclguo 
<jurliig  th«  dlvo*  or  if  hl«^work  lo*d  vao  •eronuous*  tho 

^coMprossitiia  idiodulc  should  b«  soloctod.  This 

•f f«ct»    .         only.    Rttala  nmm  

•ch«dulc . 


9.  Exctptlonal  Exposure 

«•  Shown  In  V    ■  -      on  ths  USN  Standard  Air  Dacooprssslon  Tabla. 

b.  Tc  ba  goad  for  axoaptlon^  ir  '     caaas  only. 

c»  Ro  diving  following  dacoaprasalon  for  axcaptlonal  ax- 

poaura. 

d.  Usa  of  axcaptlonal  axpoaura  schcdulaa  raqulraa  tha  authorization  of 
tha  __„__^  ■■  . 

10.  Rapatltlva  Divas 

^  "   a.  Any  diva  parfomad  within          hours  of  a  pravioua  diva. 

b.  Tha  parlod  batwaan  divas  Is  tha  surfaca  Intarval: 
1«  aaxlais 

2.  _____  ■Inlnum 

c.  Dacoapraaslon  requires  special  consideration  due  to  the   

  from  the  prevloua  dive. 

d.  Refer  to  '  assigned  by 
either  standard  air  tabla  or  not  dacooqtrasslon  table. 

e.  Datanina  residual  nitrogen  time  by  uaing  ________   

  table. 

Dataralna  Equivalent  Single  Diva  liaa 

1.  Residual  nitrogen  time  and  total  bottoa  tlaa*  


lent  single  diva  tlae. 


la  selected  according  to  now  aquiva- 


h.  Equivalent  single  dive  tlaes  which  require  the  use  of  exceptional  ax- 
poaura aacovpresslon  schedules,  thoud  be  . 

1,  If  still  another  repetitive  dive  is  to  take  place,  the  equivalent  . 
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•iaglA  dlv«  eiM  ittm  tbm  ____  ihould 

b«  oMd  to  dstanlM  ptop«r  •dMdulc  Mlactlon. 


11.  Surf«fi«  OteoBprtMloa 


1.  DMlrvfjbl*  und«r  th«  following  conditions  t 
«•  Extm* 
b*  Hough 
e«  PhyolcAl 

b.  Advantagoo 

!•  water. 

2»     ■  control 

3,  obaarvatlon 

c.  Than  la  no  surfaeo  docoapraaaion  achadula  for  uaa  following  an 
  diva. 

_____  i«  allovad  following  surfaca  dacon- 

praaalon. 
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mVINOCNAAT 


OAfC 


aiM  MO  K>rfoii 

ii»ift  k^T  imt 

|f>T  wit  TOM 

TiMt  TO  rmsT  uor 

fOTAL  aOTTOM  TIMC 

TOTAL  PtOUP 

•■inn  TIM 

TOTAL  HM  (H  G 

1 

DIVE  HtCORD 


ocrm  or  stw 


PKCSSURC 


TIME 


1' 


aCACMtb 


I30 


t^rT 


atACMtD 


110 


54 


LftfT 


UtACNAO 


110 


4f 


44.S 


70 


HCALNir 


Llf" 


AlAftHKb 


1* 


LtrT 


27 


RIM  Mtn 


so 


22 


Lirt 


la 


tirr 


13 


t»rT 


20 


MA<NtD 


10 


4.S 


LUT 
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MVMCCMAIIT 


9 


TAOUUttO 

0*ff 

m^m  Of  iNvvM  y 

nkMM  ion*  ow* 

1  hfl  wirioti 

TWl  TO  riRf  T  fTOr 

TOTAt  aOTTOil  TIMff 

TOtAL  TItitO*  |» 

Dive  nCCORD 

DCTTM  OFSTOf 

LOS. 
PIICSSUA£ 

TIME 

1 

1 M 

l§ 

lltACNtD 

HiFt 

120 

*^ 

1 10 

100 

34 

ac^  Mib 

un 

70 

ja 

ilACMtA 

itrr 

4# 

$0 

22 

40 

It 

30 

13 

LrrT 

20 

♦ 

I  3 

f 

10 
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<So9 


OtVtHC  CHART 
NOW-OiOS-1  (REV.  4.«f> 


MAm  Of  mvta 


NATt 


OAlf 


liflTllllCTOft 


il^TMia^ACt 

itACMtO  •OTTOil 

>PfT  llltf 

1 »f T  Mirvon 

rvil  TO  ri  mtT  iTor 

TOTAL  MTTOti  Ttt*l 

TO? Ai  oacoM^ 

VUWOM  HM 

TOT  At  THil  or  l] 

Dive  nccoRO 


ucrm  OF  STOF 


|3« 


Lis. 


It 


TIME 


itACNtO 


110 


■tACN40 


54 


LIFT 


no 


UlAtNtP 


100 


itA4HtC 


44.5 


iO 


70 


$0 


atA4  MtD 


un 


33 


27 


23 


■  lAC^ItP 


1|L»'T 


3 


llfcA^'HiU 


II 


urr 


30 


:o 


■4Ai7«il> 


13 


tIFT 


10 


■(ACNIO 


4J 


LIFT 


«lAiH^h)(  *f  ^«.F 


OlVtNIClHVMTlOM 


t  CM  AA  a  S  (C4 


er|c 
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CHVINqCMiOIT 


tAffl 


JMtU  USifl 


dArt 


MAM  Of  mvti 


T»ll«tll  tl 


iNtrtucrfit 


ACATMftS  ■OmHi 

ltf«»«*T  IIIM 

I  tl  r  mttrini 

Tmt  TO  PIUS T  ifor 

7DTAL  •orroa  rtMt 

T>«  i«  fTf  fT 

TOTAL  ftiCOtiP 

ftUmii  tlMf 

TOTAL  riMI  0»  V 

DIVE  RCCOIID 


Dtrm  orsTor 


LIS. 
PRCSSliRC 


SB 


T1MK 


■tAOHO 


LftftT 


•tATHtO 


120 


14 


Lirt 


ACACMiO 


lit 


40 


44J 


7t 


Lin 


tirt 


SO 


23 


Ltrr 


i%ALN»«> 


It 


LfrT 


ikAAltfcD 


trrt 


fltAlltfO 


LkfT 


It 


4,5 


LtfT 
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WVIMOCMAIIT 
 IMIV. 


•Aft 


«Art 


lf«tnUt*TffMI 

fTOii 

|>»T  VftfTOil* 

TIMft  TO  Ftan  STOf 

TOTAL  •orroM  Tliit 

WTN  M  rttT 

TOTAL  0 

•tMKM  nut 

TOT44.  TIM  Of  C 

OlVt  RCCOIIO 


DCfflf  OrSTOP 


110 


iiS. 
FRCSSUHI 


fS 


TIME 


lltACNCO 


■CACHtO 


no 


S4 


ttrr 


ilACNtO 


110 


4f 


44.S 


lap: 


■  iA«.H||» 


tCACHKO 


70 


32 


CffT 


27 


Lirr 


so 


22 


cirr 


IS 


LIFT 


MLAi'N%D 


JO 


I) 


tiFT' 


MftAi'MfU 


20 


f 


•  tAC'HfO 


10 


4.S 


LtIT 


■ftA4H»tlU***ACf 
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MVINOCHAIIT. 
NOW-OtM-t  («gV  4^) 


mmm  Of  vivtt 

■Aft 

TAM4  Mil« 

THWPtilUpMlliI 

niftiott  at  otvf 

tf  tf  «ir  tfNi 

fOfAI.  DTOMP 

TOTAL  t1MMIO»  IMVt 

UlVt  KECOlin 


DtrTH  or  STOr 


rntssunt 


TIME 


fl4ACM0 


IS 


tat 


t4 


urr 


aiMNtii 


no 


4f 


7t 


so 


IIIMMfl- 


urt 


•  (ACNAtl 


33 


LtfT 


■  iAt  Mi  D 


itrr 


Win 


1) 


ill? 


20 


urr 


10 


4  f 


mvcn^ctiMOitioi* 
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REPETITIVE  DIVE  WORKSHEET 
L  PREVIOUS  DIVE: 

.miinitM  1  M«  tablt  1-5  or  1-6  (or 
.._ft«t      1  repetitive  group  desicnation 


Group  


II.  SURFACE  INTERVAL: 

«.h<Mrt_miitutes  on  surface 

Group — (from  I.) 


see  table  1-7  1 

>•  Group_ 
for  new  group  J 


III.  RESIDUAL  NITROGEN  TIME: 

 feet  (depth  of  repetitive  dive)  1  see  table' 

Group  (fromn,)  |  1-8 


*  minutee 


IV.  EQUIVALENT  SINGLE  DIVE  TIME: 

 minutes  (residual  nitrogen  time  from  m.) 

(add)  minutes  (actual  bottom  time  of  repetitive  dive) 

(sum)  minutes 

V.  DECOMPRESSION  FOR  REPETITIVE  DIVE: 

 minutes  (equivalent  single  dive  1  see  table 

time  from  IV.)  > 
.feet  (depth  of  repetitive  dive)  J  1-5  or  1-6 

1-17  or  1-18 

LJ  No  decompression  required 
or 


Decompression  stops: 


Table  Used  . 
Repec.  Group. 


 feet 

.  mimites 

 feet_ 

^minutes 

 feet_ 

„  minutes 

— feet«. 

.mimites 

 _feet 

■Imites 

FRNC-OSOS  IS 


ERIC 
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REPETITIVE  DIVE  WORKSHEET 


I.  PREVIOUS  DIVE: 


mimitM 
.ft«t 


Mt  tabU  1-5  or  1-6  for 
rtp«tltivt  group  dcfifnation 


Group_ 


II.  SURFACE  INTERVAL: 

.houri  mlnutM  on  ittrfac% 

Group  (from  I.) 


for  ntw  group 


*  Grov!ip_ 


IIL  RESIDUAL  NITROGEN  TIME: 

 fMt  (ctepth  of  repetitive  dive)']  see  table 

Group  (from  n.)  J  1-8 


_mimite8 


IV.  EQUIVALENT  SINGLE  DIVE  TIME: 

 minutes  (residual  nitrogen  time  from  m.) 

(add)  minutes  (actual  bottom  time  of  repetitive  dive) 

(sum)  minutes 

V.  DECOMPRESSION  FOR  REPETITI^  DIVE: 

 minutes  (equivalent  single  dive  1  see  table 

time  from  IV.)  \ 
 feet  (depth  of  repetitive  dive)  J  1-5  or  1-6 


Q  No  decompression  required 
or 

Decompression  stops: 


l«l7orl-l8 


Table  Used  . 
1Up«C«  Group. 


 feet— 

.minutes 

 feet«. 

_  minutes 

 feet_ 

„  minutes 

_feet_ 

„  minutes 

 feet 

■inttte« 

a^o  ITS. 
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REPETITIve  DIVE  WORKSHEET 
L  PREVIOUS  DIVE: 


.miaiftM 

-fMt 


Mt  tablt  1-S  or  U$  for 
rtpMltWt  group  dtslfnatioR 


Group  


11.  SURFACE  INTERVAL: 

.honri_aiimitM  on  furfact 
Group — (from  I.) 


•ot  table  1*7 
for  ntw  group 


ill.  RESIDUAL  NITROGEN  TIME: 

.^_fMt  (d«pth  of  r«petitiv«  div«) 
-Gfoup  (from  ZX.) 


SM  tabU 
1-8 


 minttM 


IV.  EQUIVALENT  SINGLE  DIVE  TIME: 

 miimtet  (residual  nitrogen  time  from  in.) 

(add)  minutes  (actual  bottom  time  of  repetitive  dive) 

(•urn)  _  minutes 

V.  DECOMPRESSION  FOR  REPETITIVE  DIVE: 

_  minutes  (ecmivalent  single  dive  1  see  table 

time  from  IV  J  } 
 feet  (depth  of  repetitive  dive)  J  1-9  or  1^ 


O  No  decompression  required 

or 

Decompression  stops 


Table  Used  . 
tspec.  Group. 


 feet«. 

.minutes 

 feet_ 

_  minutes 

 feet_ 

_  minutes 

_feet_ 

.minutes 

feee 

•inuce^ 

pwc.eset  IS 


o 
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REPETITIVE  DIVE  WORKSHEET 


I.  PREVIOUS  DIVE: 


mimitiit 


tM  Ubi«  1-5  or  1-6  (or 
rtpttitivt  group  dtslf nation 


Group  


II.  SURFACE  INTERVAL: 

.hoari_miimtts  on  surfact  ' 

Group  (from  I.) 


tablft  1*7 
(or  n«w  group 


Group_ 


III.  RESIDUAL  NITROGEN  TIME: 

 feet  (depth  of  repetitive  dive)  1  see  table 

Group_((rom  n.)  J  l-B 


r  aimitee 


ly.  EQUIVALENT  SINGLE  DIVE  TIME: 

 minutes  (reaidual  nitrogen  time  (rom  m.) 

(add)_minute9  (actual  bottom  time  o(  repetitive  dive) 

(sum)  minutes 

V.  DECOMPRESSION  FOR  REPETITIVE  DIVE: 

.^minutes  (equi^^l^nt  single  dive  1  see  table 

time  (rom  IV  J  } 
 feet  (depth  of  repetitive  dWe)  J  1-5  or  1-5 

„  1-17  or  1-18 

LJNo  decompression  required 

or 


Decompression  stops: 


Table  Used  . 
1tep«e.  Group. 


 (eet_ 

.minutes 

 (eet_ 

_  minutes 

— (eet_ 

_  minutes 
^minutes 

feec 

23L 


-OSOS  IS 
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REPETITIVE  DIVE  WORKSHEET 


L  PREVIOUS  DIVE: 


Mt  tiblt  1-S  or  l.«  for^ 
r«p«tmirt  croup  dttlfBfttian 


Group. 


11.  SURFACE  INTERVAL: 

^iMvrs^aUnttes  on  mrfict  |  •••  tabto  1-7 
Group — (from  I.)  j  for  now  group 

i 

III.  RESIDUAL  NITROGEN  TIME: 

 fott  (dtpUi  d  rtpotitlYt  dlvt)  1  sot  tabU 


Group  (fromn.) 


1-8 


*  _mlattt«i 


IV.  EQUIVALENT  SINGLE  DIVE  TIME: 

_miinites  (rosidual  nitroitn  timt  from  in.) 
(add)  minutei  (actual  bottom  timt  of  rtpttitlvt  dive) 


(turn), 


minuttt 


V.  DECOMPRESSION  FOR  REPETITIVE  DIVE: 


mimitts  (tqylvAtnt  liiwlt  dlvt 
timt  from  IV,} 
fttt  (dtpth  of  rtpttitlvt  dlvt) 


TabU  thmd  . 
top«t.  Group, 


QNo  dteomprtttioa  rtq^irtd 
or 

DteomprtttlQii  itopt:.,_fttt 

 fttt 


tablt 


1-5  or  1*« 
1.17  or  1*18 


.ffllmittt 
.miatttt 


^fttt. 
foot 


.mlmitM 
uimittt 


>0M^'  If  1^ 


O 


^2 


*P9  •?  9.  rtt 
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NOTETAKING  SHEET  2-2-lN 

FORMULAS  FOR  ALL  UNITS 


SYMBOLS  AND  NOTES  tTSED  IN  THg  FOLLOWING  FORMULAS : 


1. 

A  *i  Ax  A  A 

13.' 

AW* 

2 

14 

^olY    m    \  / 

3. 

Cm   m  CaIsIuS 

15. 

1/4         •   .7854  / 

4. 

D  "  Depth 

16. 

1/6        «  .5236  ' 

5. 

F  *  Fahrcuiheit 

17. 

P.P.  ■  Partial  Pressure  ' 

6. 

H  «  Height 

18. 

psi  "  presstire  per  square  inch 

7. 

L  -  Length 

19. 

psig  »  gauge  pr^sure 

8. 

N  "  Number  of  divers 

20. 

psi a  ■  absolute  pressure 

9. 

R  Radius 

21. 

FPM  *  Feet  Per  Minute 

10. 

T  Tons 

22. 

B.S.  ■  Breaking  Strain 

11. 

Dia  «  Diameter 

23. 

S.V!.  »  Safe  Working  Load 

12. 

Dia^  ■  Diameter  squared 

MOTES : 


1.  Always  compute  in  feet  or  pounds. 

2.  One  atmosphere  *■  14.7  psi  or  33  feet  of  sea  watex. 

3.  One  foot  of  sea  water  exerts  .445  psig. 

4.  One  cubic  foot  of  fresh  water  displaces  6  2.4  pounds. 

5.  One  cubic  foot  of  salt  water  displaces  64  potinds. 

6.  6.0  cTibic  feet  of  air  per  minute  absolute  required  for  diver 
breathing  and  ventilation  requirements . 

FORMULAS  FOR  AREA 

1.  Square  or  Rectangle:     A  «  L  X  W 

2.  Circle:     A  «    1/4    X  Dia^,  or  A  -  r2 

^''ORM.ULAS  FOR  VOLUMES 

1.  Cube  (compartment)  V  -  L  x  w  x 

.2.  Sphere  (balloon)  V  -  (1/6     )  X  0** 

3.  Cylinder  (pontoon)  v  -(1/4    )  x  Dia^  x  L 

4.  Round  End, Pontoon  V  «(l/6  X  Oia^)  +  [I/4  X  Dia^  x  (L  -  D) ] 
LIFTING  CAPACITY   (IN  POUNDS) 

1.  Fresh  Water:     (V  X  62.4)  -  Weight  of  the  Lifting  Unit 

2.  Salt  Water:       (V  X  64)  -  Weight  of  the  Lifting  Unit 

TEMPERATURES 

1.  Fahrenheit    F  -  (9/5C)  +  32  3.     RanJcine    F*  460* 

2.  Celsius    C  •  5/9  (P  -  32)  4.    Kelvin    C»  +  2  73* 
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MOTETAKIHG  SHEET  2-2 -2M 
FORMULAS  FOR  AIR  REQPIREJgWTS 

1.    Conpriissor  Output  (mininum)  -  (  -5^  +  1)  x  6.0  X  N  ^ 


2.  Ov«r-botto«  Prtt«Bur«  Rttquirennts  ■  25  >  ,7XD  (Da«p  Saa  Systam) 

50      0  (Mark  1  Syatam) 
Maintain  50  pai  (Jack  Browna) 

3.  Dapth,  if  CFM  is  known  -  ^  J^r^      -  1  X  33 

4.  Nunbar  of  divars  on  givan  CFM  «  C^M 

^  xmrTTo 

FORMDLAS  FOR  HaO^ 

1.  -   Partial  Praasura  Table  PPT  -  (D  +  33)  X  U.OO  -  (0,%  -    02) 1 

2.  Cut-off  Depth  for       .  0^  Umitina  Factor  x  33      -I        *  . 

32% 

3.  Maximum  O2  -  O2  Umiting  Factor  X  33 

D  +  33 

4.  Effective  Atmoaphere  •  33  35  02% 

MISCELLANEOOC  FORMULAS 

1.  Partial  Pressure  of  a  gaa  (P.P.)  -  [(D  +  33)  X  .445]  X  I  of  gaa 

2.  Time  between  stops  in  seconds  (T)  -  (D  left  -  D  arrived)  X  60 

3.  Volume  of  Decrease  (squeeze) 

volume  of  Air  Remaining  v  «  D  left  33 

Volume  of  Increase  (Gas  Embolism)  D  arrived  +33  ^ 

4.  Emergency  Hose  Test  -  [(D  +  33)  X  .445  -»-•  50)  X  2   (Hold  pressure  for 

10  minutes) 

FORMULAS  FOR  SEAMANSTflP 

1.  Breaking  Strain  of  Natural  Fiber  Line  «       X  900  lbs 

2.  Breaking  Strain  of  Nylon  Line  •  <r  X  900  X  2.5 

3.  Breaking  Strain  of  Wire  •  C^  x  8,0001bs 

4.  Safe  Working  Load  fqr  1  and  3  above: 

A.  1/5  B.S.  «•  S.W.  for  new  line  and  wire 

B.  1/10  B.S.  «  S.W.  for  average  line  or  wire 

C.  1/15  B.S.  ■  S.W.  for  old  or  worst  line  or  wire 

5.  Safe  Working  Load  for  2,  above  (Nylon) 

A.  1/3  B.S.  «  S.W.  for  new  line 

B.  1/4  B.S.  -  S.W.  for  average  line 

C.  1/6  B.S.  -  S.W.  for  old  or  worst  line^ 

6.  Safe  Working  Load  for  a  shackle  ■  3  X  Dia*  -  S.W.  in  tons 

7.  Sa^  Working  Load  for  a  hook  -  2/3  X  Dia2  «  s.W.  in  tons 


MO 
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TXTUt    MK  V  Omp  Sm  Diving  Systaa  (Und«rwat«r  Basic) 
ZHTHODOCTION 

la  your  Mcoad  phas«  of  ^quipiMnt  training,  tha  major  conponanta 
ara  brokan  down  into  thalr  individual  conponant  parti  so  that 
you  can  battar  undarstand  tha  oparation  of  tha  antira  syatam 
aa  wail  aa  baing  abla  to  maXa  rapairs/raplacanants  proparly. 

This  inforaation  ahaat  containn  datailad  drawings  of  tha  major 
conpcnants  «nd  thair  conponant  parts.    Any  itans  not  undarstood 
should  ba  diractad  to  tha  instructor. 


U.S. Navy  Diving  Manual,  Voluna  1 


INFORMATION  SHEET  6-1-21 


DEEP  SEA 
DIVING 
SYSTEM 
HELMET 


Eyelet- 


joints^ 


ConnnunicfltMn 


eneclr 
Mon- Return 


hannel 
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mrOKMATIOH  SHEET  6-1-31 


MK  V  DIVING  DRESS  k  SHOES 


ERIC 


XHFOKIUTtOtl  SHEET  6-1-41 

MKV  SYSTEM 
COMPONENT 

PARTS 


bshn 


5^ 


Air  ConrnT 
Valve 


mmsL 


Air  Hose  Fittings 


Exhaust 
Valve 


*^  pwc 


Hon -Return  Vblyes 
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ASStGHiaNT  SHEET  6-1-IA 

TITLE:     Mk  V  Oacp  S««  DlvlBt  Syattm  (Uodarvattr  B««ic) 

LESSON  TOPIC  OBJECTIVES 
T«rmlaal  ObJ«cclv«« 

1*     WhcB  the  «tad«nc  coiipl«t«s  this  courts  he  will  b«  «bl«  Co, 
tiv«ii  A  list  of  eh«  Nk  V  D««p  S«a  Diving  Systam  covponsat  p«rt*, 
d«aon«trAt«  a  knovltdgs  of  tha  funccioa  of  tach*  by  macching  cb« 
coaponaac  part  with  it*«  functional  dascrlptlon. 

Enabling  Objaecivaa 

1.  Explain,  in  writing,  tha  function(a)  of  tha  coaponant  parts 
of  eha  Mk  V  Daap  Saa  Diving  Systam  in  taraa  of  what  thay  do  for 
tha  systam. 

2.  Daacriba,  by  illuatrat ing,  tha  functional  and  physical  lo- 
cation of  tha  componant  parts  within  tha  major  componants. 

3.  Explain,  in  writing,  how  tha  coaponant  parts  carry  out  thair 
f unction(s) . 

4.  Orally  dascriba  tha  major  matariala  usad  to  con'struct  aalact 
coaponant  parts  and  axplain  why  tha  particular  matarial  is  used. 

STUDY  ASSIGNMENT 

U.S. Navy  Diving  Manual,  Voluma  I,  Rtraad  Paragraph  6.1.1,  Figure 
6-45  and  answar  tha  following: 

STUDY  QUESTIONS 

1.     All  viawports,   including  tha  facaplata,  ara  protected  by 


2.     What  is  tha  function  of  the  air  channel? 


3,     Breastplate  Straps  are  serialized.  Why? 


2  in 


ASSlGinailT  SHUT  6-1-2A 

4,    D«aerlb«  th«  eoastruecioa  of  ch*  diving  drass. 


S.     WhAt  is  chtt  function  of  tho  bib? 


6.  A  cot  of  FlAps  «nd  Lacings  ai:*  along  ch«  ro«r  of  oach  log 
of  '.ho  diving  droas.    VbaC  ia  thnlc  function? 


7.  According  to  tha  annual,  it  ia  not  nocaaaary  to  waar  diving 
undariraar  whan  ualng  tha  Rk  V  Daap  San  Diving  Syataa  in  78*  watar 

a.     Trua  b.  Falaa 

8.  What  ia  tha  disadvantage  of  waaring  tha  halmat  cushion? 

9.  Tha  walght  bait  vaigha  approxlaataly   '  pounds. 

10.  Tha  50  faat  of  hosa  cloaaat  tha  halaat  la  covarad  with  canvas 
What  ia  tha  propar  naaa  of  this  covarlng  and  why  Is  It  used? 


11.  Tha  air  hoaa  is  taatad  to  supply  air  at  a  maximum  working 
praaaura  of  polj* 

12.  What  ia  tha  atandardlzad  divar's  air  hosa  thraad? 

13.  Tha  lifa  lina/aaplif iar  cabla  has  a  

staal  cabla  cora  which  providas  a  tanalla  atrangth  of  , 

pounds. 

14.  If  two  langtha  of  lifa  llna/aapllf iar  cabla  are  joined, 
tha  overall  atrangth  is  a  atatis  load  of  1000  pounda.  Why? 


ASSIGHMBNT  SHEST  6-2-U 

TITLE:     Mk  V  D««p  S««  Mving  SyitAB  Dlvar  (Uad«rv«ttr  Basic) 

LESSON  TOPIC  objectives; 

Teroiaal  Objactivtts 

1.     Whttn  th«  scud«ne  eompl«tAs  this  course  h*  will  bs  abls  Co, 
as  a  divar  using  tha  Nk  V  Daap  Saa  Diving  Systam,  in  opan  watar 
at  a  dapch  of  ac  laaat  cvanty  faat: 

a.  Daaonstrata  all  saarching  lina-pull  signals  and  propat 
responaa  to  tandar * s  saarching  lina-pull  signals  during  tha 
execution  of  tha  Saarching  Projact  in  accordanea  with  Diving 
Training  Standards. 

b.  Danonstrata  a  profieiancy  in  tha  usa  of  tha  Mk  V  Daap 

Sea  Diving  Systam  by  succaasfully  complatingt  in  accordance  with 
Diving  Training  Standards,  any  tvo  of  tha  following  projects: 
Single  ?laaga.  Seventeen  Stud  Pontoon,  or  Tooker  Patch. 

c.  Tisa  proper  voice  and  lina-pull  communicationa  during  all 
training  diva a. 

Enabling  Objectives 

1.  List,   in  writing,  all  searching  line-pull  signals  and  explain 
the  usa  of  each.  ,v 

2.  Using  a  short  line  between'  two  persons,  demonstrate  all  search- 
ing llne-pull  signals. 

3.  Using  a  short  line  between  two  persons,  demonstrate  the  correct 
response  (movement)  to  tha  tender's  searching  line-pull  signals. 

4.  Orally  explain  the  Searching,   Single  Flange,   Seventeen  Stud 
Pontoon  and  Tooker  Patch  Projects  in  accordance  with  Diving  Train- 
ing Standards. 

3.     Orally  describe  operation  and  communication  procedures  for  use 
on  the  Mk  V  De^p  Sea  Diving  System  during  normal  operations  (I.e. 
monitoring  tha  diva,  underwater  cutting  and  welding,  and  monitor- 
ing the  pneumo fathometer ) . 

6.     Orally  describe  operation  and  communication  procedures  for  use 

on  the  Mk  V  Deep  Sea  Diving  System  during  abnormal  situations 

(I.e.  loss  of  power,   loss  of  communications,   loss  of  guage  readings). 

STUDY  ASSIGNMENT 

U.S. Navy  Diving  Manual,   Volume  I,  Paragraph  6.4.5,   6.4.6,  6.4.7, 
6.4.9.   8.5.1.2,  and  8.5.1.3 

STUDY  QUESTIONS 

I.     Upon  reaching  the  bottom,  and  before  leaving  the  area  of  the 
^tii?;e  or  descending  line,  the  diver  should  co 
    and  to  make  certain  that  his  

is     


ASSXGKiaXT  SUIT  «-2*2A 


2.  If  Qbstr«etioas  At*  Meottatarti  oa  th*  bot«o«,  th«  div«c 
■hottldt 

i 

«•  Go  arouad  ch««_^ 

b.  Co  oTar  tha« 

c.  Go  uadar  chaa 

d',  Roaa  of  cba  abOT* 

3.  Tba  Air  Coacrol  Valva  should  aoTar  b/   fully  clooad  axcapct 


b. 

4.    Wbac  la  tha  prlaary  hatard  vleb  aud  boetoaaf 


3.    Whan  would  a  dlvar  act  aa  candarT 


a. 


b. 


6.  Ntvar  cut  a  Una  ualaaa: 

7.  What  ara  tha  rvlaa  govaralag  tha  placaaant  and  raaoTal  of 
poir«r  tool*  at  tha  dlYlag  Job  tlta? 


8.  What  la  tha  divar*a  flrat  action  whan  ha  discoTara  his  Unas 
sra  foaladT 


9.  Thara  Is  aaough  air  la  tha  Mk  V  halaat  to  aupport 
— «  bTaathlng . 

10.  Vhla  Is  nora  dangaroua,  falling  In  shallow  watar  or  daap  watar? 

Why? 
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ASSZCnaiT  suit  «-2«3A 

11.  Vhttn  «  dlT«r  fiads  hlasalf  la  treublt  iift4«rv«c«r,  h«  should: 

«• 

b. 
c. 
d. 

12.  VhAC  can  tht  dlvar  do  to  eouatardct  tha  affaeta  of  ^blow-up7 
a, 

b. 
e. 

13.  Daflna  tha  follovlat  Saarchlag  Llaa-pull  litnalai 

a.  4  Pttli.  - 

« 

b.  2  Fulls- 

c.  7  Pttlls- 

d.  1  Pull- 
a.   3  Pulls- 
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JOA  SBSET  6.2-IJ 
TZTLI;    Mk  V  D««p  S««  Divlaf  8y«t««  Dlv«r  S«arehlat  Proj«c;e 


lOOffc 


D«VIM( 


15 


INTRODUCTION 

i 

This  projact  is  iaportsat  for  cbrss  rsssona.  First*  this  will 
b«  your  first  sxpsrisncs  ia  opsn  vstsr  using  ths  Mk  V  Dssp  Sea 
Diving  Systsm  will  sll  ch«  inhsrsat  dsagtrs  of  opsa  wsesr  - 

visibility  (lack  of  it),  bottoa  coadltioas,  stc.  Sscondlyy 
this  projset  rsqutrss  mors  aovsmsat  by  ths  divsr  thsa  alaosc 
any  othsr  projset  in  your  training.     It's  difficult  to  move 
around  In  ths  Mk  V  -  sspscially  on  a  muddy  bottoa.     What  it 
cakss  Is  buoyancy  control  so  you  can  "tlp-tos"  along  ths  bottom. 
Mot  too  light  that  you  havs  troubla  staying  ons  ths  bottom,  nor 
too  hsa^y  that  you'rs  sinking.     Just  right.     Propsr  control  may 
taks  practlcs,  but  it  will  coma.     Finally,   this  will  bs  ths 
first  dlvs  you'll  bs  eomplsting  ssarchlag  activitiss  and  using 
snarching  lins-pull  signals. 

REFERENCES 

U.S. Navy  Diving  Manual,  Volums  X 
Diving  Training  Standards 

EQUIPMENT  AND  MATERIAL 

Diving  Undarvsar,  Diving  Socks,   Mk  V  Dsep  Sea  Diving  System  and 
Searching  Projset  Material. 

JOB  STEPS 

1.  Divsr  uses  corrsct  lins-pull  signals/voles  communications 
and  descsnds  to  ths  bottom  (at  least  20  fsst)  via  ladder  and 
descent  Una.     At  laddsr,  bafors  going  to  dsspent  line,  diver 
vlXl  stop  to  close  Supplemsntary  Exhaust. 

2.  Divsr  rsports  hs  is  on  the  bottom  via  lins-pull  signals  and 
voice  communications. 


<23/  ' 

JOB  SBtlT  6-2-2J 

3.  Diver  responds  to  tandttr*^  •••rebl&g  lins-pull  •Ignalt  byt 

4,    duplleatlBf  th«  tltnal*  r«c«iv«d  and, 
b'.    aoylat  1&  eha  dlraccloa  Indlcaecjl  or  stopping*  «s  ap- 
pllcabltt  CO  thm  llao-pull  •Igaal  r«colv«d. 

4.  Object  of  tho.  ••arch  la  for  tho  dlv«r  to  flad  tho  portabXa 
buoy  llao  aad,  pulllag  It,  aubaarga  th«  buoy  tvo  tla««. 

5.  Aftar  locatlag  tha  buoy  llaa  aad  aubaarglag  It  tvloa,  tba 
tandara  will  taka  you  off  aaarchlag  algaala  aad  laad  you  back 
to  tha  araa  of  tha  daacaat  llaa. 

6.  Dlvar  will  give  propar  llaa-pull  algaala  aad  volca  coaaual- 
catloaa  aad  eoaa  to  tha  aurfaca* 

7.  On  tha  aurfaca,  go  to  laddar,  opan  Supplaaaatary  Exhauat, 
close  Air  Control  Valva,  cona  up  tha  laddar  aad  bagln  uadraasing 
procedure . 

SELF  TEST  ITEMS 

1.  Are  you  aalntalnlag  proper  buoyancy  control  so  that  you're 
neither  too  light  or  too  heavy? 

2.  Are  you  responding  to  tandar's  signals  properly? 

3.  Are  you  moving  as  quickly  as  possible? 


JOB  SHEET  6-2-3J  o««C 
TITLE:     Mk  V  D«ttp  S««  Dlvlag  Syattm  Diver  Single  Flange  Project. 

Seventeen  Stud  Pontoon  Project,  and  Tooker  Patch  Project 


introduct;on 

The  proje'cta  In  this  unit  of  instruction  require  a  degree  of 
mechanical  ability  and  manual  dexterity.     From  the  now  faailar 
Single  Flange  Project   (as  in  Orientation)   to  the  Tooker  Patch 
(used  in  Salvage  Operations),   success  will  be  dependent  upon 
your-  hands  and  ability  to  use  tools.     Remember,  as  in  Orienta- 
tion, work  as  quickly  as  you  can,  but  be  thorough.     You  must 
successfully  complete  at  least  two  of  these  projects  to  satis- 
factorily complete  the  unit. 

If  possible,  each  student  should  practice  the  projects  on  the 
surface  when  time  permits  -  either  during  on-duty  or  off-duty 
hours  when  you're  not  required  to  be  elsewhere.     A  meaningful 
way  to  practice  is   Co  blindfold  yourself  and,  wearing  a  pair 
of  diving  gloves,  perform  che  steps  of  disassembling/reassembl- 
ing the  projec  . 

REFERENCES 

Diving  Training  Stan<^ard8 
EQUIPMENT  AMD  MATERIALS 

Diving  Underwear,  Diving  Socks.  Tool  Bag»  Mk  V  Deep  Sea  Diving 
System,  Single  Flange,  Seventeen  Stud  Pontoon  and  Tooker  Patch 
Projects  Material 
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i.     SINGLE  FLANGE  PROJECT  (Flcturt  on  PtttC*«dlag  Pag*} 

a.  Diver  usas  propar  lina-pull  signals  tad  dascands  to 
tha  bottom  (at  laaat  20  faat)   via  laddar  and  dascaat  Una. 

b.  Gat  aqulpaant  squarad  away  and »  whan  raad.y,  raport  to 
tha  Instructor  that  you'ra  raady  to  bagin  the  pcojact.  Begin 
proj  act . 

c.  OisaasaBbly:  ^ 

(1)  Ramova  nuts,  bolts  and  gajtlcat. 

(a)   Put  nucs  and  bolts  in  Che  tool  bag* 

d.  Send  for  a  square  mark  (via  llne«*pull  signals). 

e.  Secure  gasket  to  square  mark  and  send   It  topside, 
fa     Recover  gasket  from  topside. 

g%     Reassemble  In  reverse  order  from  disassembly, 

ha  Use  proper  llne*pull  signals  and  voice  communications 
and  come  to  the  surface. 

SELF  TEST  ITELJ 

1.     Are  you  working  as  quickly  as  possible? 

2«     Are  you  working  as  thoroughly  as  possible? 

3.     Are  the  bench  markn  properly  aligned  upon  reassembly? 

A.     Are  at  least  six  nuts  and   bolts  wrench  tight? 
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2. 


S«T«iit««a  Scud  Poatooa  Project 


X 


a.  01v«r  uj«8  proper  Ilnft-pull  signals  and  descends  to 
bo  c torn. 

b.  Project  has  been  placed  on  the  bottoa  via  project  whip. 

c.  Loosen  all  nuts. 

d.  Remove  all  nuts  except  those  on  the  four  corners.  Place 
nuts  In  tool  bag  as  they  are  removed. 

e.  Remove  three  of  the  remaining  four  nuts  and  place  them 
In  the  tool  bag. 

f.  Back  off  the  remaining  nut  to  within  two  threads  and 
request  square  mark  from  topside  (via  line-pull  signals) . 

g.  Secure  the  square  mark  to  the  rubber  gasket,  remove 
final  nut  and  patch. 

h.  Send  the  gasket  to  the  surface. 

1.     Recover  gasket,   set  in  place,  and  put  four  corner  nuts 
in  place.     Screw  down  hand  tight. 

j.     Place  remaining  nuts  on  studs  hand  tight. 

k.     Secure  all  nuts  wrench  tight  beginning  with  center  aut 
on  each  side  and  working  to  corners. 

1.     Request  air  hose  from  topside. 

m.     Secure  air  hose  to  air  fitting  on  the  project. 
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II •     Ut«  proper  lln^-pull  slgiiAXs/volct  comunlcatlons 
and  COM  to  ehi  surface. 

0.    Afttr  dlvar  la  on  tha  aurfaca  balng  undrasaadt  tha 
inatruceor  will  ralaa  projact  by  flaatlng* 

SELF  TEST  ITEMS 

!•     Ara  you  vorklng  aa  quickly  aa  poaaibla? 

2.  Ara  you  working  aa  thoroughly  aa  poaaibla? 

3.  Ara  at  laaat  thlrtaan  nuca  vranch  tight? 
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3*     Tooktr  Patch  Project  ^ 


a«     Divttr  U8«8  prop«r  lln«*pull  signals/voice  communlcat loa 
mnd  d8sc«iids  to  thm  bottom* 

b.     Project  has  been  placed  on  the  bottom  via  project  whip* 

c*     Diver  removes  tvo  wing  nuts  from  patch  studs.     Place  in 
tool  bag, 

d.  Diver  removes  the  strong  baclc. 

e*  Diver  requests  square  mark. 

f.  Secure  strong  back  to  square  mark  and  send  it  topside. 

g.  Receive  strong  back  from  topside . 

h.  Reassemble  project  in  reverse  order  of  disassembly. 

1«     Give  proper  llne^pull  signals / voice  co mmun lea t ions  and 
come  to   the  surface. 

j .     Once  diver  is  on  the  surface  being  undressed.  Instructor 
will  raise  the  project  via  project  whip. 

SELF  TEST  ITEMS 

1.  Are  the  wing  nuts  tight? 

2.  Is  the  patch  properly  seated? 
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TITLE:     Mk  V  Dtt«p  Sm\  Dlylag  Systsa  T«ttd«r  (Undcrvatftr  Basic) 

LESSON  TOPIC  OBJECTIVES 
Tsrmlnal  Obj«ctiv 

1.  Whca  th«  studant  compl«t«a  this  courss,  hs  will  b«  sbls  Co, 
ss  s  asabsr  of  a  tssa  csndlng  a  dlvsr  using  the  Mk  V  Dasp  Saa 
Olvlng  Systaa  la  opan  watac: 

*.  Glvan  dlractloas  by  tha  topslda  suparvlsor  (Instructor) 
gulds  tha  dlvar  through  tha  Saarchlng  Projsct  (la  accordanca 
with  Diving  Training  Staudards)  by  using  corract  saarchlng  Una- 
pull  signals. 

b.  Usa  corract  talsphon«t  and  lljia-pull  c omaun lea t Ions  pro- 
ccduras  throughout  all  training  divas. 

c.  Drass  a  divar  In  a  Mk  V  Daap  Saa  Diving  Systea,  within 
twelva  mlnutts,  so  that  ha  aay  saftly  antar  tha  water. 

d.  Undar  Instructor  guidance,  prapara  tha  Mk  V  Daap  Saa 
Diving  Systsa  for  dally  usa  ahd  sacurs  tha  gaar  upon  coaplatlon 
of  dally  diving  activities. 

a.  Daaonstrate  correct  aalntenance  of  the  Diving  Log  (Inclu- 
ding OPNAV  Form  9940/1)'  without  error, 

EaabllQg  Ob J  ec tlves 

1*     List,   in  writing,  all, searching  line-pull  signals. 

2.  Using  a  short  line  between  two  persons,  demonstrate  all  search- 
ing line-pull  signals. 

3.  Describe,   orally,  operation  and  communication  procedures  for 
the  use  of  the  Mk  y  Deep  Sea  Diving  System  Phone  during  normal 
operations   (monitoring  the  dive,  underwater  cutting  and  weldings 
and  monitoring  the  pneumo fathometer) * 

4*     Describe »   orally,  operation  and  communication  procedures  for 
use  on  the  Mk  V  Deep  Sea  Diving  System  Phone  during  abnormal  op- 
erations  (i.ee   loss  of  power,  loss  of  communications,  loss  of 
gage  readings) . 

5.  Describe,  In  writing,  correct  procedures  for  maintaining  a 
diving  log  during  normal/abnormal  operations  as  described  in  3 

and  4  above.  , 

it 

6.  Orally  explain  Che  function  of  the  OPNAV  Form  9940/1. 

7.  Orally  explain  the  function  of  the  Report  Overlay  and  Report 
Form  of  the  OPNAV  Fora  9940/1. 
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8.  D#tcrlb««  in  vritltig,  Ch«  proper  completioa  of  ch«  OPNAV 
Form  9940/l»   during  normal  oparaclona.  without  error. 

9.  Orally  explain  tha  steps  and  equipment  checkout  involved 
in  securing  the  Mk  V  Deep  Sea  Diving  System  from  daily  use 
(particular  attention  to  cleaning  and  stowing) . 

STUDY  ASSIGNMENT 

U.S. Navy  Diving  Manual,  Volume  I,  Paragraphs  6,3,  8,5.1.6, 
Appendix  B  and  Table  6-3 

STUDY  QUESTIONS 

1.  If  a  diver  has  both  voice  and  line-pull  communication 
capability,  which  is  the  primary  system? 

2.  Are  diver-to-diver  communication  possible   in  Mk  V  gear? 
Explain  * 


3.     How  can  the  phone  talker  minimize  the  sound  of  hissing  air 
from  the  diver  when  using  the  Model  1  Intercommunication  System? 


.     During  use  of   the  Model  1  Intercommunication  System  on  a 
Mk  V  Deep  Sea  Diving  System  station,  would  there  ever  be  an 
occasion  when  radio   terminology  such  as   "over"  would  be  used? 
If  yes,  when? 


5.  What  is  the  major  difference  between  the  Model  1  and  Model 
2   Intercommunication  Systems? 

6.  List  the  steps  for  correct  procedures  should  telephone  commun- 
ications fail  while  using  the  Mk  V  Deep  Sea  Diving  System, 

a . 

b. 
c . 
d. 
e . 

f . 
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7.     On*  objtctlv*  of  th«  diving  r«cord  nyntmrn  1«  to  provide 
data  for  Aiialytla.     What  doas  this  mtan  In  taras  of  flaat 
operations? 


8,     Whara  ara  complatad  OPNAV  Forms  9940/1  aant? 


9.     When  would  j  narracive  b«  required  on  the  OPNAV  Form  9940/1? 


10.  What  Is  the  purpose  of  a  persona.',  diving  record? 

11.  Who  is  responsible  for  the  currency  of  the  Diver's  Personal 
Diving  Record  and  Diving  Duty  Summary  Form? 

12.  Should  an  individual  fail  to  retain  diving  qualifications  or 
separate  from  active  dutyt  what  Is  the  disposition  of  the  Diving 
Duty  Summary  Form? 


13*  drawing  on  the  next  page  is  to  test  your  knowledge  of 

Searching  Llne*pull  Signals.  The  situation  is  that  the  diver 
has  Just  entered  the  water  and  Is  on  the  bottom.  In  order  to 
get  him  to  the  objective,  list  the  signal  (or  signals)  in  the 
spaces  provided  at  the  bottom  of  the  page  that  you,  as  the 
tender,  would  give  the  diver  at  the  numbered  points  (1,2, 
etc)  along  his  path«  Note:  The  dotted  line  indicates  the  diver's 
ac tual  path  of  travel,   including  direction  (arrows). 
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SEARCHING  LINE-PULL 

SIGNALS 
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Diver 

AccuAl  p«th  &  direction 
Objective  . 
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. TZTLS:     Nk  V  0««p  S««  Olvlag  Systaa  (UadftrvACftr  Baalc) 
REVtESHCES 

U.S,N«Y7  Diving  Manual,  Voluma  I 
NOTETAKING  OUTLIHE 
A.  OabUlcal 

1.  Standard  Daap  S«a  Soaa  -  carrlaa  ________  __ 

to  dlvar  . 

a.  Air  Boaa  Fittings 

(1)  Mala/Famala  to  sacura  two  langtha  of   . 

or  s  >-cura  hoaa  to  /  supply, 

(2)  Mada  of  to  pravant  corrosion. 

b.  Hosa  Vashar  -  usad  when  sacurlng  hosas  togathar  or  to 
h«Xmttt  for  a  .  . 

(1)  Mada  of  


(2)  Chack  whan   .  up 


(3)    —             _      usad  to  praaarva 

waahar  and  to  aid  In  making  » 

2.  Llf allna/Talaphona  Cabla  -  volca  and  llna^pull  communications 

a.   Sacurad  to  ^7  lanyards. 

3a  Pnaumohosa  -  maaaurlng  davlca;  racorda  . 

of   a 

a.                         Inalda  dlamatar  ■  hoaa. 

4.   Slaving  Stopa  -  usad  to  marry  » 
and  . 
a.  Uaaa    avary    faat. 
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5.  Hoaa  Covtr  -  pfot«ct«  th«  first 
from    and 


f«tt't  of  uttblllcal 


A*  Madt  from 
aelcch. 


•awn  with 


B.  Air  Control  VaXva 
1«  Hand  Whaal 

a.  Uaad  to 

b.  Mada  of   

1.  Brackat 


or 


to  pravant  corrosion. 


a.  Sacuraa 

b*  Mada  of  > 

3.  Cap  Nut 

a.  Appllas  praaaura  on  tha 

b.  Mada  of  . 

4.  Stuffing  Box  Gland 

a«  Appllas  praaaura  on 
b.   Mada  of 


5.  Packing 
a  •  Forma 


b.   Mada  from 


6.  Packing  Rings 

a«  Forma  water /alr-tl gh c  seal 
b.  Made  of  .  . 

7.  Stuffing  Box 

a.  Accapts  ■ 

b.  Made  of 


^27 


la  place. 


glaad 


seal 
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8.  King  W«ah«r 
«.  B«lpa  form 
b.  Mad*  of 


conf o  rma 


b«tt«r  to  thtt  stuffing  box. 
9.  VaIv*  St«a 


a. 


and 


10 , Body 

a.  Houses 

b.  Has 


air  passage. 


for     hostt  and  hose  leader « 


c.   Has  Che 


11 e  Securing  Pad-eye 
a.  Secures 


to  breastplate 


ac 


12 .Valve  Jamming 

a.  Explanation;   Jammed  open  or  closed  due 

(1)  ^   the  hand  wheel, 

(2)  

b.  X- Valve 


to 


(1) 


be  Jammed 


C.   Hose   Leader  -  carries  breathing  media  from 


to 


1«   Standard  Deep  Sea  Hose 

feet  and 


a  • 


feet 


'Inches 


lengths • 


58 
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b.  DOUbltt 
C. 


fitting!. 


at  Mch  and. 


D.    Non-Ratuxn  Valv*  -  pravvnta 
1.    Cartridga  Typa 
a.    Body  -  housaa 
cennacting  to   


J  containa  fittings  for 


and  air 

b.  Valva  Cartridga  -  holds 
non-ratum  . 

c.  0-Ring  fonns  saal 
2.    Stam  and  Spring  Type 

a.    Body  -  houses 


in  place  to  form 


parts;  contains  fittings 


for  connecting  to  helmet  and  air  hose  leader. 

b.  Valve  Guide  -  keeps  valve 

c.  Stem  Guide  (upper)  -  keeps   

d.  Spring  -  returns  and 
air  pressure  . 

e.  Valve  Stem  -  guides 

f .  Stem  Weuiher 
(1)  Forms 


aligned. 

to  seat  when 


^7 


to  seat 


(2)     Made  of 


Washer  -  forms 


h.  Loc)cnut  -  keeps  washer  in 

i.  Stem  Guide  (lower)  -  keeps  stem  in  line. 
Helmet 

1 .  Body 

a.    Protects  the  diver. 


O  -i- 
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b.  Acts  a«  a  eoapartauit  for  th«  — 

c.  A  body  to  which  oth«r  coinpon«nt  parts  ar«  attachad. 

2.  Swing  Bolt  and  Wing  Nut 

a.    S«cura«  during  diva 

3.  Facaplata 

a.  Allows  divar  to  sae  out  front  of  helmet 

b.  Open  while  diver  is  1?eing   f  . 

c.  Made  of  and   glass 

4.  Viewports 

a.  Allows  diver  to  see  out  of  sides  and  top  of  helicat. 

b.  Made  of  brass  and  heat  treated  glass 

c.  Guards  help  hold  glass  in  place  and  prevent  accidental 
breakage.    Made  of  Brass.  , 

5.  Supplementary  Exhctust  (Spitcrck) 

a.  Allows  for  in  buoyancy 

b.  Allovs  diver  to  take  in  a  small  amount  of  water  to 
spit  on  "  . 

c.  Secondary  Exh.iust  when  working  on  diver's   

d.  Located  on   °^  helmet. 

e.  A  wiiich  moves  up  (  )  or  down  ( 

f.  Made  of  

6.  Helmet  Locking  Device  (Ouxobell) 

a.  Placed  in   position  and  locked  with 

^^^^^^^^^  once  helmet  is  in  place  on  ^ 

b.  Prevents  helraet  from  turning      _   ,  of   

c.  Made  of  « 

7.  Air  Hose  Gooseneck 

a.  Attachment  for  

b.  Allows  to  enter  helmet 
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8.  CommutticAtloa  Coo««ii«ck 

«•  AttAchuat  for  /  ' 

9.  TrAoacftivAr  &«c«is 

a.  Holds  transcoiv«r  In  plmco  In  a  poalclon  vhora  it  will 
not        ■  ch«  , 

IO»Exhaust  Valvo  Body 

Houf«9  th«  Eschaust  Valva 
ll«Zlaks 

a.  Pravantu  of  aatal  on  halmat. 

b.  Next  to   _  on   • 

12. Air  Daflector  Channal 

a*  Channal*  air  over  porta  to  pravant  and 


13 . Breastplate 

a.   Distributes    of  halmat  over  diver's 

  and  provides  a  means  for  a 


batween  helmet  and 


(1)    Studs  •  serve  to  breastplate  to  diving 


(a)  Made  of 


(2)  Straps  -  fits  over  at  the  studs,   for  seal, 

(3)  Washer  -  used  at  of  straps, 
(a)  Prevents                            of  dress. 
(h)  Aids  in  producing  an  even 

(c)  Made  of    -  malable  and  corrosion  resistent 
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(4)  Gasket  «  ktttps  joint  b«tv««ii  h«latt  And  brtmgeplmtt 


(a)  Mad«  of 


(b)   Shims  •  may  ba  aaadttd  to  makt  minor 
adjuatmenes  on  gaskat;  mada  of  _^ 


(5)  Wlngnuts  -  asaura  a  watar tight  saal . 

(6)  EyaXats  -  davlcaa  uaad  to  sacura  _ 
braas tplata , 

(7)  Lanyards  -  uaad  to  sacura 
  to  braastplata* 


to 


and 


(a)  Made  of 

(b)  _ 


long. 


14  .  Reproducer 
a*  Provides 


between  diver  and  topside. 

b.  Located  .         the  helmet  -  upp^r  left  between  cop 

and  left  port. 

c»   Speaker  la  made  of  and  a  to  collect 

and   transfer  sound  vibrations* 
13. Exhaust  Valve 


a.  Adjusting  Hand  Wheel 
(1)  Adjusts   


of  air  remaining  la  the 


(2)   Located  batvaan  and  slightly  below  right  _ 
and  faceplate . 

b.   Secondary  Spring 

(1)   '   for  normal  operations. 


(2)    Begins  to  open  at 


lbs  pressure , 
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<S¥-8 


ov«r 


c.  Secondary  Spring  Follovlng  Disc 

(1)   Enables  th«  secondary  spring  Co  b«  deprtsasd  vhsn 
lb  prtssura  Is  sppllsd. 


d.  Adjusting  Slssv*  Ssc  Scrsv 

(1)   Holds  adjusting  sleave  In  proper 

e.  Retainer  Ring 

(1)   Prevents  adjusting   

from  exhaust  valve 


from  unscrewing 


f.  Bonnet 


(1)  Inside 


for  hand  wheel 


(2)   Prevents  hand  wheel  from 

g.  Bonnet  Guard 

(1)   Secures  bonnet  In  place. 

h.  Primary  Valve  Spring 

(1)  Allows  ^  psi  to  remain  In  dress. 

(2)  Tal^es     1/2  psl  to  

1.  Adjusting  Sleeve 

(1)   Allows  adjustment  of  ■ 
j .    Stem  Valve  Disc 

(1)   Acts  as    to  valve  body^  keeping 


when  closed 


In 


dress . 


k.  Valve  Stem 

(1)   Carries  the 


away  from  seat  when 


springs  are 
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1*  Chin  Button 

(1)  Allows  dlv«r  CO  adjust     .  Insldt  th#  helmat • 

(2)  Httlps  prtvsnt  accidental  * 
F.  Diving  Dress 

1«  Rubber  Gasket 

a.   Forms  Junction  with  » 

2.  Cuffs 

a.  Made  of  _ 

b.  Provide  ^   _,.p.™.^_-^  around  wrists. 

3.  Gloves 

a*  Prevent  and  guard  against  . 

4.  Wr?st  Straps 

a.  Used  to: 

(1)  prevent  hands   from  from 

(2)  adjust   ^of  sleeve, 

(3)  can  be   used  with    to   temporarily  secure  a 

pair  of  »  , 

b.  Made  of   . 

5.  Laces 

a*   Used   to   tie    of  dress   to  prevent  excess 


b.   Made  of   

6*  Grommets 

a.  Prevents  laces  from 

b.  Made  of   . 
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7.  Body 

a.  Protects  the  dlvar 

b.  Aids  In  forming  a  watar.lght  anvironnent  for  divar 

8.  Chafing  Patchts 

a.   Protects  dress  at   

9.  Bib 


areas  . 


a.   Serves  to 


any  water  that  may  enter  the 


through  the 


G. 


Weight  Belt 
I.  Belt 

a.  A  means  of  placing 

b.  Made  of 


2.  Weights 

a.  Provide   

^'  — — _  weights  of 


3.  Shoulder  Straps 

a.   Prevents  weight  belt  from 

4.  Jock  Strap 

a.   Prevents  ^   and 

diver's 


b.   Made  of 
H.    Utility  Tool 
1 .   Used  for 


cutting . 


around  diver  uniformly 


pounds  each 


from  rising  off 


or 
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I.  Sho«s 

X.  t«ad  Sole 

a.  Us«d  CO  ov«rcoB«  » 

b.  Aids  the  divttr  in  rttaaining  _______  in  wAC«r. 

2.  Hardwood  Upper  Sole 

a.  A  aaaas  of  securing  laad  sola  to  ____„_„„^ 


3.  Uppers 

a.  A  aeans  of  securing  to  diver's  foot  securely. 

4.  Lacing 

a.  Assists  in  securing  .^___^„  to  , 

b.  Made  of  » 

5.  Leather  Straps 

a*  Assists  in  securing  shoe  to  foot. 

b.  Aids  in  preventi*ng  laces  from  becoming  . 

6.  Toe  Guard 

a.   Protects  diver 


NOTETAKING  SHEET 
TITLE:     Mk  V  D««p  S«a  Dlvlag  SytCAtt  Tender   (lJad«rvmt«r  Basic) 

REFERENCES 

U.^S.Navy  Diving  Manual,  Volume  I 
NOTETAKING  OUTLINE 
A«  Communication  Procadurea 
1.  Normal  Conditions 

a •   Monitoring  the  Dive 

(1)  Tender  will  normally  the  diver  by  taking 

up   ,  getting  the  feel  of  the  .  ^  

and   then  giving  more  slack, 

(2)  Phone  Talker  will  initiate  conversations  with  the 
diver  at  the  of  the 


(3)  Line*pull  Tenders  and  Phone  Talkers  will 


the 


(4)   Both  will  ,  to  diver  as  necessary. 

Cutting  and  Welding 

(1)   Safety  precautions  make  it  desireable  to  have  as  much 

  with   the  diver  as  possible  during  the  time  the   

s     on  • 

(a)  Possibility  of  diver  being   . 

(b)  As  a  rule»   should  the  tender  have  no  communication 

from  the  diver   for  __  minutes  after  ^  

* 

he  should  query  diver  ,  after  placing  Jcnife  switch  in  "off-  position. 
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c.    Monitoring  the  Pneunofathoimter 

(1)     Constant  monitoring  during       .  and 


(2)  _  will  dictate  how  much 
monitoring  is  required  during  the  dive 
2.    Atanonnal  Conditions 

a.    Loss  of  power/communications 

(1)  Go  IMMEDIATELY  to   

(2)  Check  the  rising   of   

(3)  Listen  for    ^ 


(4)  If  sounds  are  not  heird^  circuit  may  be  out  of  order 
If  the  flow  of  bubbles  seems  normal ^  diver  may  be  alright* 

(5)  If  sounds  are  heard ^  but  diver  does  not  respond^ 
assume:    * 

(6)  If  another  diver  is  on  the  bottom^  have  him 

f  or  send  down  the   * 


(7)     If  there  is  doubt  about  the  diver's  condition: 
begin  


IMMEDIATELY . 

b«     Loss  of  Gauge  Readings 

(1)     Most  serious  when:  

dive  require   \  . 


(2)  Actions 

(a)     If  using  a  diving  stage:     use  marks  on 


(b)     Lengths  of  ,  could  be  use 

(Marked  by  joints  every       '  ) 
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(c)   B«st  asthod  Is  to  *  B«aiur«d  _______ 

to  dlv«r.  Sliding  thAcklft  on      .  -  h«ld  in 

position  at    l«v«l,  or  l«t  div«r  hold   


during  atc«nt,  or  any  othar  lilca  aathod  as  dlreccad  by 


tha 


3.  Procaduras 

a«  As  a  Phona  Talkar:   rafar  co  Diving  Training  Standards 
for  Communications 

Lina-Pull  Signals 

(1)   Saarching  Lina-Pull  Signals 

(a)  7  Pulls  - 

(b)  1  Pull  - 

(c)  2  Pull3  - 


(d)  3  Pulls  - 

(e)  4  Pulls  - 

(2)   Saarching  Signals  (with  circling  line) 
(a)    7  Pulls  and   1  Pull  -   


(b)  3  Pulls  -  ,,^_„„„„_  weight  and  move 

(c)  4  Pulls  -  weight  and  move 
(3)   Review  of  Special  Signals   from  the  Diver 

(a)   1-2-3  Pulls  -  Send  me  a   
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(b)  5  Fulls  -  S«nd  a«  a 


(c)  2-1*2  Pullj  •  Stnd  b«  a 


(4)  Grading  Scandardt  for  Llna-Pull  Signals 

(a)  ttafar  to  Diving  Training  Standards  for  Communl- 

ca  cioas  . 

B.  Diving  Log 

1 .  Normal  Diving  Oparatlons 

a.  Kapt  on''diving  station  in  ragular   

♦ 

notabook. 

b.  Left  Colu«n: 
(1) 

(2) 
(3) 
(4) 
(5) 

(6)   For  School  Only 
(a) 
(b) 
(c) 

c .  Right  Column 

(1)  LS'<^ 

(2)  RB  - 

(3)  LB  - 

(4)  RS  - 
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(3)  TDT  - 

(6)  TBT  - 

(7)  TTD  - 

(8)  For  School  Only: 
(*) 

First  Div«  of  £h«  Day  vlll  also  hav*  the  following  antry  • 
written  acroat  the  top;     "  end  Tested  by:** 

2.  Abaoratal  Operations 

a.  Accidents,  Incidents,  etc.  should  be  entered  in  the 
section. 

(1) 
(2) 

C.  OPNAV  FORM  9940/1  -  Combined  Diving  Log  -  Accident /Inj ury  Report 
1.  Background 

a.   Formal  report  for  reporting  diving  information  for 


b.  Completed  by  ell  Navy  diving  ectivities,  millftary  and 
civilian,  excluding  submarine  school  students  in  esCapa  training, 
unless  an  or  Is  incurred.  • 

c.  Forwarded  to: 


Attn:   Coda  8& 


I 


ERIC 


NOTETAXZHG  SHEET  6-3-6N  \ 

d.  Mu«t  b«  Stat  vlthia  d«yt  o£  dlvt . 

In  ca3«  of  daach,  forvArd  forma  tot 
Ara«d  Forces  ZastlCuca  of  Pathology 
Vas^l^toii.  D.C.  20012 
Atta:  Marina  Iropathology  Branch 

plui  on«  copy  to:  _  _ 


o  ^  o 


J 
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INFORMATION  SHEET  3-1-11 
TITLE:  Rtsusclcaclon 

INTRODUCTION 

This  information  sheet  and  subsequent  assignment  sheet  will 
provide  background  knowledge  for  you  to  perform  resuscitation. 
Hopefully,   your  total  practical  resuscitation  experience 
will  be  with  "Annie"  -  a  mechanical  dummy  used  for  practice, 
but  you  never  know.     On  a  diving  station,  you  never  know  when 
one  diver  will  surface  bringing  his  bifddy,  an  unconscious 
diver,   in.     Or,  you  never  k.no\»  when  someone  will  choke  on  a 
piece  of  food  -  even  his  own  saliva.     Whatever  the  situation, 
if  breathing  stops,   it's  time  to  begin  resuscitation.  It's 
an  extremely  important  skill  to  develop. 

REFERENCE  , 

U.S.Mavy  Diving" Manual ,   VOL.  I 
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TITLE:  Resuscitation 
LESSON  TOPIC  OBJECTIVES 
Terminal  Objective 

I.     When   the  student  completes  this  course  he  will  be  able 
to  demonstrate  proper  procedures   for  the  application  of 
raouch-t o-^mouch     nd  mechanical   (AMBU)  resuscitation. 

enabling  Objectives 

1.     Orally  describe  emergency  situations  in  which  artificial 
respirat ion/resuscitation  would  be  used. 

1.     Orally  explain   the  necessity  for  maintaining  free 
unobstructed  airway  while  administering  artificial  respiration/ 
re  sus  c  i  tat  ion  . 

3.  Orally   explain  the  procedures  for  proper  administration 
of   artificial  respiration/resuscitation. 

4.  Orally   d*»scribe   the  usa  of  the  mouth-to-mouth  method 

of   artificial   respiration/resuscitation  using   a  plastic  arway. 

STUDY  ASSIGNMENT 

U-S.    Navy   Diving  Manual,    VOL.    I,    Paragraph  8.1.1 

STUDY  QUESI>.0NS 

1*      Define    the   teris   reusci  tat  ion  . 


2.    resuscitation   restores  breathing 

and    resuscitation  is   to   re-establish  heart  action. 


3.  What  is  the  first  action  taken  by  someone  administering 
resuscitation? 


:*ouch-to-mouth   resuscitation   is   one   form  of: 


ASSIGNMENT   SHEET  3-1-2A 


5.  When  administering  mouth- co-mouth  resuscitation,  what  is 
the  normal  race  of  the  breathing  cycle  for  adults? 


6,     !touth-t o-mouth  resuscitation  must  be  continued 


7.     lihat   does  AMBU  mean? 


a.  How  long  can  the  heart  beat  be  interrupted  before 
irreversible   damage  occurs? 


9.      Closcd-chesc   cardiac  massage  is  a  method  for: 


10.      How  long  should  cardiac  massage  be  continued? 


Alp£L 


ASSIGNMENT  SHEET  3-2-lA 
TITLE:     Hemmorrhage  TreaCmant 
LESSON  TOPIC  OBJECTIVES 
Terminal  Objective 

I.     Wheu  the  student  completes  this  course,  he  will  be  able 
to   demonstrate   the  treatment  of  hemmorrhage   through  the  utili- 
zation of  direct  pressure  methods. 

Enabling  objectives 


Orally  explain  the  conditions  that  warrant  the  use  of  a 
turnique  t . 

Orally  state   the  danger  of   loosening  a  turniquet. 


Orally  explain  the  direct  pressure  method  of  treatment  of 
hemmorrhage  stressing  areas  of   the  body  where  the  method  is 
applicable. 

STUDY  ASSIGNMENT 

U.S.    Navy   Diving  Manual,    VOL.    I,   paragraph  8.1.2 
STUDY  QUESTIONS 

1.     How  is  arterial  bleeding  identifiable? 


What  are   the   first  aid  procedures  for  internal  bleeding? 


3.     '.^hat   is  the  best  way  to  control  external  arte.rial  hemmorrhage? 


^^3 
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4,  What  are  the  disadvantages  of  the  pressure  point  method 
of  controlling  hemmo r rhage ? 


5,  When  should  a  tourniquet  be  used  to  control  arterial 
hemmorrhaging?  Why? 
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TITLE:  Shock 
LESSON   TOPIC  OBJECTIVES 
Terminal  objectives 

1.  When   the  student   completes   this  course  he  wlll^  be  able 
to  demonstrate  the  first  aid  treatment   for  victims  o^  shock. 

Enabling  Objectives. 

1-     Orally  state  the  most   common  cduse  of  shock. 

2.  Orally  describe  the  symptoms  of^shock, 

3.  Orally  explain  the  procedures  of   treatment  of  victims 

of  shock, 

5TUDY  ASSIGNMENT 

U,S,    Navy   Diving  Manual,   VOL.    I,   paragraph  3.3.6 
STUDY  QUESTIONS 

1,     Define  the  term  "shock^ias  it  applies   to  medical  emergency 
situations.  ^ 


/i  *     In  victims  of  shock,   only  the  brain  is  affected? 
TrXie/False 
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TITLE:     Diving  Disease/Injury  Trsatmcnt 
LESSON  TOPIC  OBJECTIVES 
Terminal  Ob J  act  Ives 

!•     When  the  student  completes  this  courset  he  will  be 
able  tOt   given  a  hypothetical  case  involving  a  disease/ 
injury/condition  common  to  diving,   describe,   in  a  sequence 
of  steps,   appropriate  action.     Include,   as  a  minimum, 
name  of  disease/injury/condit ion ,  selection  of  proper 
treatment  table,  if  appropriate,   treatment  and  post 
treatment  actions.     If  treatment  tables  are  necessary, 
make  correct  log  entries- 
Enabling  Objectives. 

!•     Circulatory/Respiratory  Systems. 

a.     List,   in  writing,    the  major  organs  in  each  system. 
*b.     Given  an  illustration  of  the  dystems,   trace  a  drop 

of  blood  and  a  molecule  of  air  through  the  applicable 
system. 

c.  Orally  describe  the  interface  T.of  the  two  systems  and 
their  Importance  to  diving. 

d.  Describe,   in  wriglng,   the  manner  in  which  selected 
conditions  hinder  normal  operations  of  the  systems. 

2.  Describe,   in  writing,    the  symptoms,    causes,   and  proper 
methods  oi  prevention/ tree tment   for  selected  diver's  diseases 
and  injuries. 

3.  Trcatpient  Tables. 

a.  Orally  list   the  tables  used  in  recompression 
breathing   (except  saturation) . 

b.  Explain,   in  writing,   the  application  of  selected 
equipment  and  devices  used  in  recompression  tr^tft'ment. 

c.  Define,   la  writing,   selected  terms  used  in  recompression 
t  reatment  i 

d.  Given  selected  conditions,   describe,   in  writing,   the  ^ 
sequance  of  steps  for  treatment . 

e.  Explain,   orally,   the  need  for  recompression  treatment 
and  t re at men t  tables . 

f .  Orally  describe  the  fundamental's  involved  in  selecting 
the  proper  treatment  tables . 
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g.  Describe,   In  writlag,   the  symptoms  of  oxygen 
poisoning.  % 

h.  Describe,   In  writing,   the  most  frequent  errors 
related  to  treatment. 

Orally  describe   the  fundamentals  Involved  In 
recompression  treatment  In  the  water • 
Describe,   in  Writing,   the  most  vital  features 
of  hyperbaric  chamber  use. 

Orally  describe  the  two  basic  types  o^  treatment 
tables • 

1.  Describe,  In  writing,  the  precautloas  that  must 
be  taken  when  transporting  divers  requiring  de-- 
compression  treatment. 

ni*      Orally  describe   the  decompression  of  treatment 
tenders. 

n.     Explain,   in  writing,   the  functionCs)   of  the 

components  below  In  terms  of  what  it  does  for  the 
system;   source  of  information  required  for  its  use; 
describe  the  componen  ts ;   and  explain  the  aarp  licat  ion 
o  r  u  s  e  &  : 

•> 

(1)  Treatment   table  for  decompression  sickness  and 
air  embolism. 

(2)  Treatment   table  for  minimal  recompression  O2 
breathing . 

o.      ?or  each  treatment   table  component   (section)  describe, 
orally,   the  physical  location  and  application  or  use. 

p.     Given   the   following,   state,    the  set  polnt(s)   in  terms 
of   Che   effects  of  operating  above  or  below  them. 

(1)  Rate  of  ascent  of  each  table. 

(2)  Rate  of  descent   for  each  table. 

(3)  Time/depth  limits   for  each  table. 

q.      Orally  describe  the  effect  on  the  treatment  table 
system  due   to  the  Hyperbaric  Chamber  System. 

r.     Orally  describe   the  safety  precautions  unique   to  the 
treatment   table  system. 

(1)  Accurate  tlae  and  record  keeping. 


I 
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TITLt:     Diving  Dls^ast/tnjury  TrftAement  (PRASE  I) 
(Circulatory  aad  Raaplratory  Syatama) 

STUDY  ASSIGNMENT 

U-S.Navy  Diving  Manual,  VOL.    I,  Pagea  3-1  through  3-13 
STUDY  QUESTIONS. 

1.     Define  the  following  terms: 
^  a .     Anatomy : 

b •     Neuron : 

c*  Metabolism: 

d .  Respiratory  System: 

e.  Vena  Cava: 

f.  Venules: 

Atriu^n: 

h.  Hemoglobin: 

i,  Platelet: 
\.      Cardiac  Output: 

Diastolic  Pressure: 


^47 
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1.     lasvlracory  Ratttrvs  Volumt: 


m.  Vital  Capacity: 

a.  Alveoli: 

o.  Hyperventilation: 

p.  Peripheral  Chemo recep tor s : 


2.     List  the  major  organs  in  the  following  systems 

a.  Nervous  System:  1. 

2. 

..  3 . 

b.  Respiratory  System:  1. 

2  . 


c.     Circulatory  System:  1. 

2. 

3.  What  a.re   the   functions   of   the  skeletal  system: 
1 . 

2  . 

4.  Metabolism  is  influenced  by: 


5.      Cells   in  the  •        normally  use  20%  of  the  entire 

blood's   oxygen  supply.     Without  oxygen  they  will  begin  to  die 
within 


2S 
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6.     Th«  _^   Are  th«  largest  end  etronjeft  of 

Che  blood  vaeaels,  end  elveys  carry  blood  being  pumped 


7.     The  caplllarlee  mark 
1. 
2. 


3.  List  the  four  main  components  of  blood,  vhat  percentage 
of  the  whole  each  is,   and  a  brief  description  of  each. 


9.    Deacrllje  the  function  of  the  sinus  node. 


10.     Explain  the  terms   "external"  and  "internal"  respiration 


11.     What  is  the  residual  volume  of  the  lungs  after  exhaling' 


12.  Explain  the  relationship  between  Boyle's  Law  and  oxygen 
consunpt  ion . 


AU- nAATe«//%l_   IS  INCLUP€^ 
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THE 

STRUCTURE, 
OF  THE 
BODY 


sysiems  of  tte  ^oJcf 
<3ncl  ihe  majok'  Qomponenh 
of  ench  sysiem, 
tjoi^  e«e  i(Jef)iificaiion^ 

^'Golo'  code"  eacA  ^ysieu. 
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TITLE:     Diving  Dl««»«« / In j ury  Tr««t5i«nt  (PHASE  II) 
(Diving  Dl«««««/Injury  Recognition) 

STUDY  ASSIGNMENT 

U.S. Navy  Diving  M*nu«l,  VOL.   I.   Page  3-14  thru  3-24  and 
paga  8-1,   8-5  thru  8-13. 

STUDY  QUESTIONS. 

1.  What  is  tha  first  part  of  the  bo4y  affected  by  Hypoxia? 
How  la  it  affected? 


2*     At  what  level  \aua_t     the  partial  pressure  of  oxygen  at 

operating  depth  be  maintained:   What  would 

happen  if  the  partial  pressure  of  oxygen  at  operating 
depth  dropped  below  0.6? 

3.     What  is  the  best  method  for  preventing  Hypoxia? 


4.     What   is  the  most   common  source  and  cause  of  hyper  capnia? 


5.  Define  Asphyxia. 

6,  Uhac  is  the  mo9t  common  cause  of  carbon  monoxide  poisoning? 


7.  What  Is  the  difference  In  symptoms  displayed  by  a  victim 
of  hypoxia  ipd  one  of  carbon  monoxide  poisoning? 


8 .  What  Is  the  treatment  of  choice  for  carbon  monoxide 
poisoning? 


A7/ 
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9.     D««crlb«  tvo  nathods  by  which  cht  body  loa««  •xctsa  h««c. 


10.  How  long  would  an  avarage  built  unclothed  aan  survlva 
In  water  42°??  

11.  What  la  the  noat  afflclant  method  of  recovering  body 
temperature  rapidly? 

12.  Squeeze  affects  only  apacea  which  have   

whether  Inside  the  body  or  In  a  piece 'of  equipment. 

13.  Describe  the  euata^phlan  tube.  ' 


14.     How  can  the  effects  of  squeeze  during  a  dive  be  limited? 


15.     Describe  thoracic   Clung)  squeeze. 


16.     Why  should  you  not  wear  goggles  when  diving  SCUBA? 


17.  What  Is  the  greatest  hazard  of  nltro-gen  narcosis? 

I 

18.  What  is  the  reason  for  divers  submitting  to  an  oxygen 
tolerance  test? 

2SG 
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19.  What  la  che  diver's  gr«actac  opportunity  for  b«ing 
Exposed  Co  potential  oxygen  poisoning? 

a.  During  an  operational  dive  using  air  ac  a  depth 
of  180  feet. 

b.  During  recompression  treatment  using  oxygen. 

20.  Which  l9  the  clearest  warning  of  oxygen  toxicity? 

21.  What  la   the  most  Important  consequence  of  oxygen 

toxicity?     How  is   it  treat2d? 


22/  Fatty  "'-sues  will  absorb  more  or  less  nitrogen^  as 
watery   tissues?     How  much? 


23.  What  Is  the  major  difference  between,  sat urat ion  and 
de s a t ur a t i on? 


24.      Describe  decompression  siclcness. 
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25.  Hoy  do«i  tht  ui«  of  oxygen  duiring  decomp ration  rtduca 
the  time  required  for  controlled  decompreeaiotft^ 


26.     Gas  embolism  is  caused  by 


27.  tisc  three  specific  instances  when  a  gas  embolism 
could  occur. 

a  • 

c . 

28.  Describe   the  following: 

3.      Interstital  Emphysema  - 


b*     Subcutaneous  Epphysema  - 


Mediastinal  Emphysema  * 


d.  PneumothorajTr— 


29.  A  shock  w^ve  moves  mare  quickly,  and  is  aore  pronounbed 
in  water  than  in  air.  Why? 
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30.  What  factors  would  affect  the  amount  of  damage  to 
a  diver  from  an  exploaion? 


c . 
d. 
e  . 
f  . 
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Pa:-<t  II 


1.  Diving  personnel  requiring  emergency  medical  treatment 
tall   into  one   of   two  categories.      Name  them 


a . 


2.  Use  the  four  immediate  actions  taken  in  anv  divinz 
medical  emergency. 


a . 


c  . 


should  be  given  in  almost  every  case 


of  unconsciousness  simply  because  it  is  seldom  possible  to  be 
certain   that   it  is 


■4  . 


The  prevention  of   drowing   is   best   insured  by 


3.  List  the  cvo  phases  of  treatment  of  drowning  and  near- 
drowning. 


a . 
b  . 


'3.      At  water  temperatures   below  77°?,   exercise  will 

the   loss   of   body  heat.   "~ 

7.      In   a   case  where   a  person  has   been  exposed  to  cold  water 
and   is   apparently  dead,   what   treatment  would  be  appropriate? 

2J0 
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8.  He£*t  exhaustion  la  always  a  poaalblllty  when  working 
in  waters  above  . 

9.  As   a  basic   rule»   any  diver  who  may  have  obtained  a 
breath   from  any  source  at  depth  •  whether   from  diving 
apparatus  or   from  a  diving  bell  *  and  who   is  unconscious 

or  soon  loses  consciousness  upon  reaching  the  surface^  must 
be  assumed  to: 

10-  Complete  the  following:  Any  doubt  as  to  correct  diagnosis 
must   be  resolved       * 


11.  List  ways   to  prevent   de compr es s ion  sickness, 
a . 

CD  . 
C  . 

e  . 
f  . 

12.  The  most   common   symptom  of  decompression  s^.ckness  is 

which  has   occured   in  %  o  f 

the   cases . 

13.  Why  should  abdominal   pain  be   treated   as   a   serious  symptom? 
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l-i  .  If  there  are  any  signs  of 
in  decompression  sickness,  the 


nervous  system  involveaenc 
diver  should  be 


15.     While  attempting  to   complete  the   searching  project. 
Che  diver  inadvertently     blows  up  to  the   surface   from  30  feet, 
he   is  pulled  to   the  ladd«r  by  his  tenders,   comes  up  and  is 
being  undressed.     He  reports  that  he  feels  weak  and  thinks 
he   s  going   to   faint.     His  breathing  is  labored  and  he  com- 
plains of  pain  around  the  heart.     Within  4  minutes  of 
reaching   the  surface,   he   passes  out.     What  would  be  your 
dia7nosis?  ^  j^^>. 


16.      During  a   vorking  dive   at   150   feet,    the   diver  begins 
singing,    but   his  voice  is   heavy  and  words  are  slurred 
what   13  your  diagnosis?     How  would  you  treat  him' 


17.  During  ascent  from  a  working  dive  at  120 
complains  of  sharp  pain  in  his  lower  abdomen, 
diagnosis?     What    is    the   immediate  treatment? 


feet, 
What 


the  diver 
is  your 


18,      A   SCUBA  diver   is  on   the^  surface   after  swimming   500  yards 

on   a  compass  course   at   a  depth  of   35   feet.      During  removal 

or   his   SCUBA  cylinders,    the   diver  collapses,  unconscious. 

Ahac    is   your  diagnosis?  Treatment? 


19.  Describe  how  om 
or   f  c^e e  ascent? 


prevents   gas   embolism  during  ao  emergenc- 


Jlagnosls?     Treat^nt?  tvltchlng.     What   Is  your 
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ASSIGNMENT  SHEET  3-5-17A 

TITLE:      Diving  Disease / In J ury  Tr«atn-nt  (PHASE  III) 
(Treatment  Tablea) 

STUDY  ASSIGNMENT 

U.S.    Mavy  Diving  Manual,   VtL.    I,   P^ges   8-13   through  8-26 
STUDY  QUESTIONS. 

1.  WhAt   are  the   six  most   important   facets  of  recompression 
t  reatment  ? 

a . 

b. 
c . 
d. 
e. 

f . 

2.  If   the  diving  facility  is  not   equi^ed  with  a  recompression 
chsmber,   what   two  alternatives   are  available   to   the  diving 
supeiviror? 

a . 

b  . 

3.  When   preparing  a  victim  for  recompression  chamber  treat- 
ment,  whv   is   it   important    to   keep   him  lying  down,  feet 
slightly  higher  than  his  head,   with  his  body   tilted  20°  to 
the   left  side? 


4.  What  precautions  should  be  taken  if  transporting  a  victim 
to  a    recompression  chamber  by  air?  Why? 


a  . 


b  . 


29? 
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5.  "ever  recoinpress  a  dlvar  in  the  water  using  a   

with  a  , 

6.  ^^hac   action  ts   taken  if>   during  water  recompression 
treatment,   the  depth  available  Is  Inadequate  for  full 
treatment  according  to  the  Cables? 


3  • 

7.     The  preferred  procedure   for  recotap  resaion  treatment  are 


the 


8,      Explain    the  acronym 


9*  The  maximum  recompression  depth  employed  Id  treatment  is 
based   upon : 


10-    What  action  Is  taken  If    after  a  tj^t^ent  has  been  niaintalned  at  the 
detJth  and  time  reaulred  by  the  selected  table    the  syrrotoraa  oersiat? 
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Compress  ^ 

 f+, 

cn  Alt' 


Mo 


FILL  IN  THE  BUNKS  ON  THE 
DIAGRAM  BELOW  WITH  THE 
APPROPRIATE  INFORMATION. 


Yes 


Complete 


on 


Complete 
on 


Remain  at 

Decompress 

<^eet 

 — ► 

on 

 minutes 

o 
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ASSIGNMENT  SHEET  3-5-21A 
CASE  01 


Afc«r   :22  at   119',   «  div«r  coass  to  th'^  aurfaca.  His 
decompr«8iion  was  unavtntful.     Ont  hour  and  10  mlnutts 
after  surfacing,   he  complaioa  of  a  mild  raah  and  some 
discomfort   In  both  Icneea.     After  06  minutes  at  treat- 
ment depth,   all  of   his  aymptoms  are  gone. 


What  physiological  phenomenon  is  the  probable  cause  of  the 
diver ' s    symptoms  ? 


What   diagnosis  would  you  make    in   this  case? 


hat    is    the  course   of    treatment   you  would  recommend? 


What   post-treatment   action    is    indicated   for   this  accident? 


o 
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ASSIGNMENT  SHEET  3-5-22A 
CASE 


Two    SCUBA  divers  came   co   the   surface  after   :  08  on  the 
Ljottom  at        '  ,     They  both  complained   of   severe  headaches, 
and   chey  both   stated   that    their  air  "tasted  fuany".  After 
prjptir   treatment,   both  divers  were  asymptomatic. 

a.     What   is   the  most  likely  cause  of^the  divers  symptoms? 


b.      What    facts   lead   you  to   this  conclusion? 


What    is    the   correct  course  of  treatment    for  this  injury? 


J,      Why  did   you  elect    this  table? 
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ASSIGNMENT  SHEET  3-5-23A 
CASE  #J  .  ; 

25  minutes  after  surfacing  from  a  dive   to   14S'    for  36  minutes, 
one  of  the  divers  cowplains   to  th-.  supervisor  of  pain,  itching 
and  numbness  in  his   right  forearm.     Physical,  exan  reveals  no 
other   symptoms,   and   the  symptoms  are  completely  relieved  at 
33'    during  descent   in  the  chamber. 


a  . 

What 

Is  the  correct 

diagnosis   in  this  case? 

b. 

Wha  t 
the 

physiological 
divers  body  to 

activity   is   probably  occuring  in 
cause  these   symp t oma  ? 

c  . 

What 

is  the  CO  rr ec  t 

method  of  treating   this  diver? 

d. 

What 

is  the  correct 

post- treatment  action   to  take? 

e  . 

Why 

is   this  action 

t  aken  ? 

  -  ,  , 
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CASE 


An   He02   Diver   surfaces   from  a   dive  to   2U) '   afttr^4  minutes 
on   the   boctom*     He   experienced  no  difficulty  on  the  dive, 

he   Is  being  undressed  on  the  stool,   he  becomes  Ain* 
conscious.     He  revives  after  :03  at  treatment  depth*  He 
has  no  oihet  symptoms,   except   that  he  complained  of  pain 
on  coughing  and  expectorated  a  small  amount  of  sputum 
cingedwithblood.  

a.     What   is  Che  correct  diagnosis   for  this  man's  ^njury? 


b,     Whac   is   the  correct   action   to  be  taken   in  managing 
Che  situation? 


What  was   the  physiological  effect  of  this  action? 


What  anatomical  area   of   the   body  was  most  likely 
involved   to   cause   such   sudden  and  dramatic  events? 


What   treatment   table   should  be   used   in   treating  the 

diver?  ^ 


r.     What   fact   led   you  to   this  conclusion? 
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ASSIGNMENT  SHEET  3-5-25A 
CASE  #5 


:15  «ft«r  iurfaclng  from  «  d««p  *ir  dlv«  (236/23),   th«  dlv«r 
coapUin.  to  eh*  •up«rvl»or  of  p*la,   wiling  and  a  pln«  aad 
a«adlfta  aanaaclon  in  hla  laft  albow.     Phyalcal  axaialnatioa 
ravaala  a  alld  dagraa  of  akla  raah  In  tha  aaaa  araa.  Tha 
dlvar  axparlaacaa  conplata  rallaf  at  42'  during  daacant. 
Oxygan  ia  NOT  avallabla.     Aftar  :38  at  tha  30'   stop»  tha 
divar  complalna  that  tha  pain  haa  raturnad  and  la  located  la 
hie  right  knaa.     Tha  pain  la  gona  upon  raturn  to  treatment 
dapth.  ^• 

What  ia  tha  nature  of  tha  dlvar original  'llneas? 


What  is  you  clinical  diagnosis  of  his  problem? 


Sow  would  yow  treat   this  problem? 


What  went   wrong  with  the  treatment? 


How  would  you  treat  the   subsequent  synptoms? 


CASF  H 

A  SOTBA  T>lv«T  la  tethered  to  th«  surface  with  a  place  of  " 6-th read" .    He  la 
wnrklnn  In  ^>fl  feet  vf  water.    Upon  collation  of  hla  taak,  he  gave  proper 
llne-full  ilgnals  and  began  his  aacent.    At  approxlwHtely  "50  feat,  the  tenders  - 
felt  the  diver  •*Rec  heavy",    A«  they  continued  to  pull  the  diver  to  the  sur- 
fs ce,  the  (CTfiall  tending  line  parted.    The  Standby  T)lv«r  entered  the  water ^ 
quickly  lo'tated  the  stricken  diver  and  brought  hln  to  rhe  surface,    yrom  the 
rlwe  the  line  parted  until  th#  diver  was  brought  to  the  surface  unconscious 
was  11= 1/2  minutes.    Ml*  respirations  were  rapid  flnd  shnlXow,  and  there  was 
a  distinct  pink  color  to  hla  lips.    The  diver  regained  consclouflneaa  as  he 
wna  helnp  hroup.ht  nboavd  the  diving  platform,  and  had  no  ether  syrnntoms. 

What  Is  your  explanation  for  the  diver  "getting  heavy"?    (List  all  possibilities) 


Vhfkt  mistakes  were  made  by  personnel  that  may  have  contributed  to  the  diver's 
condition 


What  would  be  the  correct  way  to  handle  this  man  when  ne  ^ot  to  the  surface? 


t.'hat  Is  the  best  dlarmosls  you  can  make  of  the  cniise  of  the  incident? 


I 
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ASSinwTENT  SHKCT  3-5-2 7A 


551x  hobrji  afttr  surfacing  from  a  dlvt  to  132  f«cc  for  :43.  with  normal  de- 
cowprftsalon,  on«  of  th«  dlvtra  conpUlna  of  pain  and  swelling  of  his  left 
knee      H«  Rata  relief  of  the  pain  at  36  feet  on  descent  in  the  chamber, 
but  the  swellirtR  parslata  for  :12  after  he  reaches  treetnent  depth.     1  1/7 
noiirs  after  conpletlnR  .the  treatwent,  he  complains  that  the  swelllnR  has 
returned,  and  there  is  ^ome  nunbness,  but  no  pain.  'aH  hie  ayrrotoina^are 
relieved  after  :n6  at  treetncnt  depth.    There  is  no  oxygen  avklhSeT 

'''hat  l!»  the  diagnosis  of  the  original  problem? 


t-'hat  table  should  he  he  treated  on? 


t.'Tiat  Is  the  diagnosis  of  tha  second  set  of  aymptona? 


«»horjlH  the  second  set  of  svwptoms  be  treated? 
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INFORMATION   SHEET  3-6-11 
TITLE:      Dangerous  Marine  Life 
INTRODUCTION 

As   a  diver,   you  spend  much  of  your  working   tiu-e   in  an  en-- 
vtrontnent  where  man  is  an  unwelcome  alien.     The  creatures 
in    Che   sea  exist   in  a   natural   cycle   involving   a  perpetual 
struggle   for  survival Big  creatures   feed  off  smaller 
creatures,   smaller  creatures  use  both  natural  offensive 
and  defensive  weapons   to  kill  or  survive,   and   so   it  con* 
tinues.      The  diver   is   a   guest    in  this  world  of  the   sea,  and 
he  must   be  continually  alert  for  potential  danger  from 
seemingly  harmless  creatures.     A  shark,   a  relatively  large 
fish,    can  kill.     A  cone   shell,   a  relatively  small  animal , 
can  kill.      This   assignment   is   designed  to  help  you  become 
aware   of   the   dangers   associated  with  marine   life,   but  the 
T*ost   important   thing   for  you  to   remember   is   to  respect  the 
sea   and    the  creatures   who   reside   therein.      They  do   not  in- 
tencionally  harm  or  kill   humans,    but   if   threatened,   will  do 
so   with  no   thought  whatsoever. 


o 
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ASSIGNMENT   SHEET  3*6--lA 
TITLE:      Dangerous  Marine  Life 

LESSON  TOPIC  OBJECTIVES 
Terminal  Objective 

1-      K*hen  the   student   completes  this  course,  he  will  be  able 
CO,   given  p i c t ure s / i 1 lus t r a t i ons  of  marina   life»  identify 
with  correct  narae»   describe  danger   (If  any)   to  divers,  de- 
scribe,   in  a   sequence  of  steps,    appropriate  medical  actions 
and  precautions   to   avoid  contact. 

Enabling  objectives 

1-      For   each   of    the   following   species,   describe,    in  writing, 
the   physical   c  it  ^  v  a  c  t  e  r  is  t  i  c  s  ,    habitat   and  precautions  to 
avoid   contCiCt,    danger   to   divers    (if  any). 

Sharks 

b .  Barracuda 

c.  Grouper 
Moray  Eel 

e.  l^iller  Whales 

f.  Sea  Lions 

g.  Barnacles    and  mussels 

h .  G  ian  t   c lams 

i.  Jolly  fish 
j  •  Corals 

k .  Octopus 

1*      Cone  sliells 

m  ,      Sea   urc  bins 

n  .      Sting  rays 

o»      Venomous  snakes 

?  .      Sea  snakes 

2.  Describe,    in  writing,    the   procedures    for   treatment  of 
snake   bites,    venomous    fish   stings,    stingray  wounds   and  jelly 
fish  stings* 

3,  Describe,  in  writing,  the  treatment  for. bites  from  shark 
and  barracuda. 

o  i  u  u  1    rto  3  iuNMcN  1. 

U.S.    :."avy  Diving   Manual,    VOL.    I,    Appendix  I 

STUDY  QUESTIONS 

1.      List   below  those  sharks   not   dangerous   to  human s . 


ASSIGNMENT   SHEET  3-6-2A 


STUDY  ASSIGNMENT  -  STUDY  QUESTIONS 

2*      Ll9t  below  those  machodn   o€  preventing  shark  attacks 
which  have  proven  useful. 

a  • 

b. 

c  , 

3.  What   is   the   fatality  rate  from  shark  bites? 

4.  Describe  a  barracuda.  Row  does  their  bite  differ  from 
a  shark? 


5,  Where  are  likker  whales  found?  What  is  the  best  methoc 
of   preventing  attack? 


6-      List  the  hazards   for  the   following  poisonous  fish 

a .  Cat  fish 

b .  Scorpionf ish 

c.  Ratfish 

7.  What  is   the   crpatment    for  jellyfish  stings? 

8.  What  is    the   hazard   of  annellde? 
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NOTETAKIHG  SHECT  Vl-IN 
TITLE  i  RMuscitatloQ 

RE7EXENCES 

U.S.  Mavy  Diving  Haaual.  Vol.  I 
NOTETAKING  Omi!IE 
I.    G«nttral  Conaid«raelons, 
A.  T«i«fl 

1.  ECM  -   

2.  MMR  -   

3.  CPR  - 


4.  Cardiopulmonary  Arraat  -  tha  abaanctf  o£  functional   

****  1*  hrlduml  not  axpactad  to 


5.  Rasuacltatlon  -  Action  Cakan  to  raatora  cardlopoXnonarr  vital  slgna 
of  «nd  . 

Both   and  lack  of  

may  occur  in  tha  tana  victim.   


1.  Whan  both  condltlona  axlat  in  tha  aaaa  parson,   muat 

ba  raatorad  flrat.  — — 

*•  la  not  started  within  alnutas, 

carabral  anoxia,  "     ~  "  that  cannot 

ba  ravarsad  baglna. 

clear  b«ae»o 

2,  E.M.C.  can  ba  dalayad  untll^alrwmy^^^rjtiiiaii.^^.  «id  ventilation  hava  baen  re- 
storad. 

II.  Pulnonaiy  Raauadtatlon 

A.  Cauaaa  of  Pulaonaa.ry  failure 

1»  — blockage  of  airway. 

*.  water   

b.   

c. 

d.  Foreign  bodlea  (I.e.  ) 


30G 
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Nt-vfrrAKIHG  SHEST 

2*  ,  of  ntplratory  tyvtm. 

dnagtt  to  spinal  • 

1.  traw«a» 

2*  action  (poisoning). 

b.  shock* 

3»  Disruption  of  respiratory  action  due  to  ..-  ■ 

A*  Reactions  to  tMdlclne«  food,  etc.  (  J* 
Pulmonary  Reausdtation  -  Restoring  > 
\.  ARC* 9  of  ResunLtatlon 

a#  A  •  maintain   ^        ^   ♦ 

B  -    -  Insure  respiratory  exchange* 

c.  C-  output  -  check  for  pulse. 
2*  Mouth  to  Mouth  Restacitatlon  Procedure 

a«  Open  Victim's  mouth 

b«  Extend  head  backward  at  the  same  time. 

c.  Check  mouth  for  foreign  matter. 

\.  If  matter  cannot  be  reached  with  forceps.  Turn  patient  on  one 

side  and  strike  sharply  between  shoulder  blades  wrtW  A^lat  paim  kanci. 

d.  Pinch  victim's  nostrils. 

e.  Apply  mouth  to  victim's  mouth. 

!•  Cover  mouth  and  nose  of  a  small  child. 

1.  Insure  a  seal. 

f.  Exhale  into  victim's  mouth, 
1«  Watch  for  chest  rise. 

2.  800-lOOOcc  is  minimum  amount  required  fcr  adequate  ventilation. 
Repeat  10-12  times  per  minute  for  an  adult,  20  time  per  minute  for 
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NOTETAKIHG  SHEET  3-1-311 
a  chlld^ 

h,  ContlniM  without  Intttrruptlon^ 

1«  If  vlctlsi  ravlvtt^  vatch  for  further  nMd  of  respirator^  assist- 
«nca« 

2.  May  ha  rallavad  by  nothar  paraon  ao  long  aa  procadura  la  not 
dlaniptad. 

3«  Contlnua  until  madlcal  aid  arrlvaa* 

4#  Of  iar    3  /a.    or  A  tiours, 
3«  Mttchaalcal  Raauaitatlon  ^AMBtT, 

a.  Prafarabla  to  Mouth^to-Mouth  Mathod« 
!•  Mora  posltlva  . 
2.  Provldaa  battar  ^ 
3«  Suparlor  aathatlc  qualltlas. 

4.  Can  ba  utlll2ad  with  an   . 

b.  Oparatad  by  aanual  of  a  pliable   

  » 

c«  Valuable  tool  for  diving  lockara* 

1«  Should  ba  on  diving  p  lac  £  o  rms  /  boa  t  s  and  near  the  amber. 
C.  Cardiac  Raaualtatlon 
1«  Cauaas 

a^  shock, 
bv  ,  shock 

d.  Conblnatlon  of  Injurlaa  or  condltlona. 
!♦  Hypoxia  and  ^ 

2.  Shock  and  ♦ 

3.  Trauma,  shock  and  . 

4.  Almost  any  other     .  combination ,  If  severe 
enough* 

3^S 
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MOTCTAKXNG  SHEET  3-l«41l 
1^  RttCDtnlClon 

a*  ab«cim  of  a  In  t  ujor  , 


1.  Check  at  th«  tide  of  th« 


2.  pulaa  Is  mo«C  covacmly  used,  but  can  ba  difficult 

Co  locace. 


Cyanosis  -  tha  condition  of   -   skin*  lips 

and  ^  Indicate  circulation  failure  or  iacL  of  c^*j<5en. 

c*  If  heart  action  has  been  disrupted  for  miriUtes* 
damage  to  the   will  result. 


1*  Revival  after  minutee  will  probably  display  some 

danage^ 

2.  Extent  of  brain  dnage  is  directly  related  to  the   

■  heart  action  was  stopped, 

3.  Cardiac  Reeueitatlon 

a«  External  Cardiac  Massage 

^rfrffcially 

1.  Can^aaintain  of  blood  flow  to  brain  and  vital  organs. 

1.  Should  be  continued  until: 
a«  Revival. 

k«  Stopped  by  , 


Carotid  pulae  has  been  sbsenc  for  ^^^..^^.^  minutes.  /Afl-tir 

3  "^o  ^  hours- 

b*  Procedures 

1.  Check  for  carotid  pulse, 

2«  If  cardiac  arrest  was  vltneesedy  one  sharp  blow  to  the  sternal 
area  may  restore  heert  action/' per- -for v^cri  by  ^cdfc^!  p^^rscnn^t 

3«  Place  victia  on  rigid  surface, 

4,  Kneel  on  either  sids  of  vlctiv, 

5.  Place  heel  of  one  hand  on  the  Icwer  half  of  the  sternum,  with 
fingers  pointing  towerds  opposite  armpit. 
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6.  ?l«e«  other  hand  ov«r  tht  first  to  glas  adcl«d  fore*  In  ov«r- 
coBlng  rib  eagt  raalatanctt. 

7.  G«t  ihouldara  ovar  wrlats  and  lock  your  tlbova. 

8.  Exart  forca  downward,  uaing  body  walghc  to  dapraas  tha  rib 
caga  about  11/2  Inchaa. 

9.  Ralaaaa  praaaura. 

10.  Rapaat  tha  conprasalon  -  ralaaaa  cy da. 

11,  Fra<iuancy  should  ba  appr jxlaataly  ona  cyda  par  aacond. 

4.  Uhan  both  raaplratory  and  cardiac  arraat  exlat  In  tha  aama  vlctln. 
a.  Proctdurea 

1.  Provlda  3  quick  ventilations, 

3*  Begin  axtamal  cardiac  maasaga. 

4.  Altamata  ECM  snd  Mouth-fo-vouth  Raausitatlon  on  a  ratio  of  eight 
coiBpraaslons  to  two  ventilations* 

5.  Rtcheck  for  carotid  pulse  avary  3  alnutas. 

6.  Maintain  rhytha  until: 

a.  vletla  ravlvea. 

b.  vlctin  la  prooouncad  daad. 

c.  no  pulaa  la  daeacted  for  15  minutes^  cr  J  /a.  to  ^  Hc;^rs. 

7.  Send  for  aadlcal  aaalatance. 
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NOTrrAKI!«G  SHEET  >2^1K 
TITLE:    Rworrhagt  TraatMnt 

REFCItmCES 

U.S.  Navy  Dlvlns  Hmual,  Vol.  I 

MOTETAKING  OUTLINE 

I.    Control  of  Masvlvii  HMiorrhagt 

A.  Typ#s 

I«  Art«rl«l  Ble«dlng 

Bright  color 
«^,.p— apurtf  of  blood  coinciding  with 
2.  V«lnous  Bl«<dlng 

m«  Dark  color 
b.    ^  

B.  Location 

1.  Exttmal  blaadlng  -  aaally  aaan 
2«  Intamal  blaadlng 

a.  Slgna 

1.                       ,  pala  akin. 

2*  .  pul««. 

3.  Dap  re  Med  blood 

4.  Poaelbla   

5»  Praaanca  of  blood  In  »  ,  

or  In  coughad  up  aucoua. 

b.  Control  is  beet  left  to  

c*  Control 

1«  Direct  Preeaura  Method 


AKING  SHCrr  3-2-2N 

a.  Apply  prvMura  directly  ov«r  th«  Injury  and  tppiy  final 

b.  U««  •e«rlX«  b«adM«  aatarlAl,  If  avallablt. 


1.  Tournlqu«t  Application 

«.  Applltd  abovt  Injury  on  ^jt^^imi-f-iias  on/vj. 

b.  Cloaca  blood  aupply  balov  anpllcatlon. 

c.  Should  ba  rasvrved  for  altuationa  whan  1-ter  aaputatl 
a  Ukaly  pofilblllty. 
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TITLE:    Shock  Tr««ca«nt 
REnUNCES 

U.S.  Navy  Diving  HaauAlt  Vol  I 

MOTETAKING  OUTLINE 
I.    Shock  SyndroM 

A.  Shock  til  th«  rapid  o£         ■  body  cantari. 

1.    

2.  RMultAr^r  to««  of   ,   and  sona  ratantlon. 

B.  Typaa 

1.  Oligaaic  Shock:  ^ 

2.  Eaotlonal  Shock:  • 

3.  Traumatic  Shock:   ;  

4.  Elactrlcal  Shock:   

5.  Toxic  Shock: 

C.  Sympcona 

1.  Eyaa: 

2.  Braathlng:   ,„_____^— — 

3.  SVln/llpa:   

4.  Othar:   

D.  Traataant 

I.  Lay  victim  doim  and  alavaca  faat. 
2«  Daap  wan* 

3.  Glva  amall  sipa  of        liquids  by  mouch,  If  conaclouo. 

4.  Raaaaura  victim  and  pravant  thaa  from  vlairlng  Chair  Injurlaa. 

\ 
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TTTLE:    Flrit  Aid  7ra«tM«e 

REFEKENCE 

U.S.  Navy  Diving  Mantial,  Vol*  I 
Handbock  of  tha  Hospital  Corps 

J^OTETAKING  OUTLINE 

I.    Ccnaral  Principles 

A.  Purpossa 

1.  Sav« 


2,  Pr«v«nel«)n  of 


3.  Pressrvation  of 


In  su 


victia. 


indicates  ocher^ 


B.  Ganeral  Rules  for  Adninlscratlcm. 

1.  Keep  victin  in    position  unless 

visa.  ' 

2.  Deternine  the  extent  of  injury. 

Carefully  rtmovc   ^  from  troiftrf  th«  wound* 

Vlaumlly  check  for  further  (or  other)    and  priority 


Ce  Examine  excremetlee  for 


3*  Do  not  attempt  to 
him* 


the  victim  until  you  have  fully 


22        give  an  unconecloue  victim 

a*  May  block   » 

be  May  induce    or 


5e  Try  to  prevent  the  victim  from 
a.  May  induce  or  deepen   


his  Injury. 


b«  May  meke  further  examination 
6*  Reaeeure  the  victim 


a«  Allay  hia 
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b*  Prorlda  « 

7.  Act 


lnfliitnca« 


and  •ffldtntly. 


C.  Definition  of  Torna 


1.  Firtt  Aid  - 


2.  Uound  - 


3.  Fracturo  - 


4.  Tratflia  - 
n.  Priorltioi 

1,  S«iriouS 


2. 


1.  MmsIv* 


rosusitatlon 

  «nd/o.r    CLav~<:i  ( ao 


4.  Tr««t  for 


a.  Protont  In 

b. 


tratna. 


tlal  Injurlaa. 


hava  occured  aa  a  raault  of  sacnlngly  Inconsequt.  <- 


5. 


6. 


II.  Wounda  and  thair  Managanant 
A*  Thraa  Baaic  Rulaa 

1.  Step   


2.  Raaaaura 


-  cloaa  vvouodL. 


a.  /App/y    a  dress. 
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c.  Wound 
1.  Prevent 


B»  Types  of  Wounds » 
U  Incision  - 


2.  Laceration  - 
3*  Contusion  - 


^.  Abrasion  * 
5.  Puncture  - 


A.  Crush  Wound  -  ! 

V   


III.  Fractures  -  Broken  Bones 
A,  Classification 

1*  Clossci  or  .Simple  - 
2m  Open  or  Compound  - 


!•  Greens tick  - 


4.  Comnlnuted  - 


5.  Impacted  * 


B*  Management 
!•  Check  for 


2»  Che  break 

a,   

b.  Avoid 
!•  Treat  for 


ilk; 


NOTETAKING  SHEET  3-A-4N 
IV.  Bums 


A.  ClMlflcatlon  -  mmdm  according  to    of  burnsd  suffactt  and 

th«   of  th«  l«slon. 

1.  Total  aaount  of  surfaca  Involved  la  calculatad  roughly  by  tha   

of   . 

2-  inducaa  schock  (   for  chlldran) 

_  lnvolv«»ant  andangars  Ufa. 

b.   Is  usually  fatal* 

3,  Dapth  of  laaion  la  raferrad  to  In  

a.  lat  degree  •  


b,  2nd  degree  - 


c.  3rd  degree  - 


B.  First  Aid 

1.  Relieve  ,  If  possible. 

2.  Tre«t  for  * 
3e  Prevent 


a*.  Remove    carefully 

be  Avoid  and 


4.   baths  for  areas  of  Involvcmnt  less  than  

a«  allevlacea 
V.    HeaC  Casualties 

A.  Hot  environments  require  Increased  'o  the  skin  to 

cool  the  body.    Failure  to  meet  this  demand ^  causes: 

1*  Heat   

2.  Heat 
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HMt  Stroke  -  Miergency  needing  attention. 
1«  SyiBpCmvifi 

e«  Ceasetlon  of  ^   

b»  Weakness »  [   ^ 


Mental  _^  ,   gait. 


e*   

f.   

h.  collapse 
1«  Death 

2,  Tetnperature  can  rise  dramatically  -  as  hlfth  as   .    Above  thi 

danaf^  to  the  occurs. 

3*  Treatment  Is  aimed  at  reduclnR  temperature   . 

Total    in  ice  water, 

b.  Cool  with  fine  or 


c.  Massage  during  cooling. 

d.  Wrap  in  cool  or 


attention. 
C«  Heat  exhaustion  (not  as  severe) 
1«  Symtoms 

*•  *nd  . 

b.  Profuse  ^ 

^*  »  &  headache, 

d-  . 

2,  First  Aid 


3  IS 


NOTFTAKITIC  SRIFT 


a^'^Rmovt  to 


Glv«  cool  (QAT) 

^«  Use  added  salt  la  dlec  mm  m  tyrevwtstive  measure. 
VI «  Cold  Cssnsltlts 

A*  Generally  result  fro«  sloved/lvpeded    >  and  thi 

severlcy  of  the  tnjury  la  directly  related  to  the   and 

_  of  exposure 9  and  other  complicating  factors  auch  as 

t  and  t 

B.  Types 

I.   

2. 


C.  Def^rees  of  Cold  Injuries 

1.  First  OsRree  ^   

a*  SyiBptoais 


!•  and 


2.  t  aud  dsnnatltls 

3.    and,  possibly ,  a  deep  > 

b.  Treatment 

1.    and  the  vlctla* 

2.  Examine  for  more  serious  Injury. 

2*  Second  Degree  -  foot  and  trench  foot* 

a«  Ineerslon  foot  occurs  froa  exposure  to  water 
or  less  for  more, 

b,  Trenchfoot  results  from  exposure  to   

for  days» 

c«  Symptoms  (similar  to  both) 

1*  Affected  part  .  tingles  and  gets   

2.    and  cyanosis 
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MOTETAKlNfi  SHIET 
3. 


4«  Int«ASCi 

5. 


pain 
ch«ng«« 


d.  TrMtMnt  (uamm  for  both) 

1*  Unlftss  tissue  Is  d^ma^e^i  »  ^ 

2*  During  transport t  hsndage  

3»  Do  not  mptura  . 
4,  Seak  assistance^ 
3,  Third  Degree  -   


Is  noL  r;i'!ulied* 


If  possible  tissue  loss< 


Occurs  after 
F  and  belov) . 


exposure  to 


cold.  ( 


b*  Synptons 

1«  Burnings  stinging,  and 

2.  '  or  . 

3.    . 

4«  Deep  aching  pain. 
5*  Llxaltation  of 


color  to  affected  part. 


6.  Possible  subsequent   

c.  Treetiaent 

1«  Rapid  thmrlng  in  water 
Z.  Allay   


and 


loss. 


Co 


3#  Prevent 


to  Injured  pert. 


4,  Fourth  Degree  - 


F. 


a«  Occurs  after  exposure  to  temperaturee  below   

b«  SynptoBS 

1.  Pallid    color  of  affected  part^ 
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2*  SVln  vlll  not  mow  over  pronlnencts. 
3»  ^ 
4,  Loss  of  > 

5*  loss* 
TrssCiMnt  is  ths  ssns  ss  for  


304> 


S.  Avoid  Chsirlng  a  fressing  casuslty  if  chs  part  will  bs 


to 


VTl.  Transport Atlon  and  Psrsonnal  Rsscus. 
A.  Types  of  Stretcher/Litters 
U  Neil  -  Robertson 
a^  Setnl  rigid 

b.  In  use»  It  patient* 

Main  use  la  transporting  victim  out  of  a       ^  space  or 

through  a    openlnR. 

2.  Stokes 

a«  Rigid »  ______  type 

b*    for  injured  victim 

— carry 

d.  Difficult  to  get  through  a  hatch  or  a  recompression  chamber* 

3«  Aray  Litter 

Rigid,   

b«  Good  for  field  use  because  of  portability* 

B*  Personnel  Regcue  in  Hazardous  Environments. 
1*  Electrical  Shock  Victims 

a«  roBove  by  aon-coaductive  materials;  roi5e^  broom/sireb  handle^  belt 
b«  secure 


c#  Do  not  come  into  direct  contact  with  the  victim  until 

Is  secured* 
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2.  Tooele  Gm  or  SMoka  C«sualclM 

2£  Pot  tnttr  until  ^^^^^^^^^^^^^^^^^^^^^^^^^^^^  or 
b«  If  n«c«i««r7t  xMm  a  breithing  apparatus. 
VIII.  Poison  woisnda  and  anlnal  bltea 
A«  Snake  Bltat 

!•  Try  to  ascaftaJ.n  typa  of  . 

2.  Use  appropriate  if  available. 
3*                               affected  part# 

4,  Apply  a  above  the  bite* 

3.  Treat  for  . 


6,  Get  to  aaalatance. 
B«  Animal  Bites 

1«  With  aansial  bites »  the  chief  concern  is 


the  animal  alive  if  possible, 


b.  Observe  days, 

c*  If  animal  connot  be  found,  rabies  must  begin- 

1.  Non^rabld  animal  bites  can  be  treated  as  . 

b.   

c.  Seek  medical  attention. 
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TITLEi    nivlng  DU««««/InJury  Tr«a»tnt  (ClrcuUtorr  md  Ra^plrttory  Sy«t«««) 

U.S.  H«V7  DlvlnK  Manual,  Vol.  Z 
MOTOAKUIG  OUn^INE 
I.    Circulatory  Syatm 
A.  Anatoay 
1«  Haart 

a»  SlCuatad  bahlnd  * 
b.  Conalscs  of  pump«. 

1.  Pumps  blood  from  the  body  to  the  lungs.    Known  as 
the  Dulnionarv  circuit. 

2.  Laft  sida  pump  propala  the  blood  from  th« 
into  tha  (Itnovn  aa  thm 

^  ) 


2.  Blood  Vftssala  *  carrlt«    to  th«  various 

and   through  tha  body* 


a.  Arttrlts  - 


I.  Largtat  Artery  - 

2*  Aa  thay  gat  further  from  th«  heart,  ertarlea    in 

Bizm  and  in  number « 


3.  Small  arterlea  - 


b.  Caplllarlea  are  tha  ^^"^ 
of  tha  blood  vaaaala. 

1.  All  body  cells         cloaa  to  at  leaat   


2.  Can  ba  aa  small  aa  tha   of  one  red  blood  cell. 

c.  Valna  are  blood  vasaela  that  serve  to  _________  blood  to  the 

heart. 

Smallest  veins  are  called  which 
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in  M±M%  nd 


capillaritts  to%iard  thm  heart* 
Into  tha 


In  nunbar  going  from  tha 

^  ifhleh  carrlat  blood  dlrtctly 
of  tha  haart« 


3.  Soaa  largar  valaa  hava 
pravant   


to 


3«  Blood 

a«  4  coaponanta 

!•   

2*   

3. 


b«  Snz  of  tha  blood  la 
and 


,  501 


(cttlla 


). 


c.  About  avaraga  body* 

4*  Had  blood  calla  (HBC)  -  covprlaa  about  of  total  bilood  volme* 

A.  Carry  noat  of  tha  t*>  ctlX*  and  tlaauaa, 

b.  Tranaport  from  calls  and  tissuaa  to  tha   • 

c. 


on  tha  RBC  molacula  blnda  vlth 


and 


laaaai  It  to  tha  calls  vhara  It  la  utlllzad  in  tha  oxidation  of 

to  produca  _ 


1.  Oj  rich  • 
2*  O2  poor  * 


color  - 


color  - 


5.  Whlta  Blood  Calls  (VBC) 
a.  yiaht   


b*  Body  can 


Whlca  Blood  Ctlla. 


c*  Normal  RBCAWC  ratio  la 
6*  Plaaaa 

a«    portion  of  tht  blood* 


ERIC 


notetakhig  sriet  3-5-311 

e.  V«hlel«  for  aa4 


d.  C«rrl«i  oth«r  ________  to  th«  c«U«. 

7.  PUc«l«t«  -  Imlvwd  la  ch*   procM*  la   th«  blood. 
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THE  CmULATORV  mTEM 


WTrrAKING  SHEKT  3-5-5N 

II.    Rttplratory  Systra 

K.  Pusngcvay  Leading  to  th*  limgt. 

\.  Oral  *  nnsal  cavity. 

a«  Conaljvts  of  tha  ,  ♦ 

b.  Fuimal  air  to  lungs ^  althar     _  or 
  It. 

t.  Trachaa  -  cartlllglnoua  tuba  that  contains  tha    and  dlr* 

acta  air  into  tha  _ 

* 

a.  baglna  at  the  bottoa  of  tha  trachaa  and  branchaa 

out  into  raallar^  ntaaarous  #  v 

1.  Bacoma  trtducad  In  tixa  until  thay  bacona  t 
which  faad  air  to  tha  • 


B,  Tha  Lungs 

1.  DlTidad  into  containing  alveoli. 

a.  Laft  lung  has  lobas. 

b.  Right  lung  haa  lobes. 

2.  Tha  alvaoll  la  a  tiny  bron- 
chiole • 

a.  About  .  l^^^* 

b.  Present  a  large  surface  area  to  inhaled  area. 

c.  Site  of  gaa  ^nd  . 

C.  Accassory  Organa  and  Stnictnraa 
D»  Respiratory  Physiology 

!•  Mechanics  of  Breathing 

a.   ,  the  laajor  breathing  muscle^  movea 


the   moves  up  and  oucvard,  creating  * 

-™p-™-^— — —  '  lungs. 

b»  Air  rushes  in  to    tha  pressure » 

the  Ifings. 

c.  The    relaxes,  moves  up,  end  the  
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air  rushes  out. 

All.  nrt/W9iAL        asjj/^  ^joCLuDtb , 


3/5 

MOTETAJtWr.  SHirr  S-5-7N 


THE  RESPIRATORY  SYSTEM 

NorrrAxxiiG  shekt  3-5-w  / 

TTTLEi  Diving  Dl«««««/ Injury  Trsaeaant  (SyspCm,  Causes  and  Prtv«nclon«. 
RECEXEHCZS 

U.S.  Ncvy  Diving  Mnual,  Vol.  I. 
.  Physiology  «nd  Madl^na  of  Diving. 
HOTKTAKING  OUTLINE 
I.    in-  vattr  Ea«Tg«ncl«a 


>IAMe  OF  DISEASE 
Cm  IkbellaB 


GENERAL  DESCRIPTION 


CAUSE  ' 

^*  — that  has  b««n  trapped  during 


With  .ufflcl.«  »p«i»lon  (  )  ch.  g.*  vlU  rupcur.  th. 

_  ■wbrase. 

^*  Into  tha  caplll«x7  bad  that  surrounds  rha   


e.  Thla  blood/bubbla  jlxtura  auae  go  dlractly  to  tha  -hu 
haart.  ttrm  whara  tha  bubblaa  ^  traval  rapidly  to  tha  .  groducln. 

rapid  ayMpccna.  "  P^°°"<=^"8 


SYMPTOMS  — 

1.  Uactmadouanaaft  uy  occur    In  or  out  (within    mlnutas)  of  watar. 

2.   

3.  ParaXyali  far   in  tha  axtra«ltle«. 

*•   -  vlalon. 

5»  .bloodT.  frothy,   


6.  Dlvar  aay  hava  fait  a  "blow  to  tha  chaat",  ilgnlfylng 


THEATMEMT 

sy«pto«a.    Utlllta   .  If  avalUbla.  ^>   * 

^*  —   "'T  ha  raquirad  after  recompression. 


PaEVENTtON 

^*   — — «craanlng  of  parsonnal  with  ^  dlsahaa. 

2.  Propar  ^  ^. 

3.  evaluation  of  dlvar'a 


MJLZ:  Any  dlvar,  who  h«a  had  a  aourea  of  gai  at  dapth,  that  surfaces  unconscious  or 
baconaa  imconacloua  wlthla  5  mlnut«a  sftar  arriving  on  the  surface,  must  be 
saawad  to  hava  gaa  aabollsa  ragardlaaa  of  *ny  factor  that  may  explain  tha  con- 
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Oth«r  G*s  Expansion  Injuries 

Th«re  ar«  thr*«  injurl«s  othttr  than  gas  smboliam  which  may 
result  from  the  expansion  of  gases  trapped  in  the  lungs  during 
ascent.    These  injuries  may  appear  either  alone,  or  in  various 
combinations  with  each  other  and/or  gas  embolism. 

1*    Pnuemothorax  -  rupture  of  the  lung  wall 

a.  indicated  by  a  complaint  of  a  "blow"  to  the  chest. 

b.  allows  gas  to  escape  from  the  lung  into  the  chest 
cavity. 

c.  The  fas  escaping  into  the  chest  cavity  may  cause 
difficulty  in  breathing,  and  collapse  the  lTn>g. 

d.  chiet^danger  is  in  the  expansion  of  the  tfa^Dedr  gas 
on  ascent  FROM  A  TREATMENT  SCBEDOLE,  making  thit 
symptoms  mora  severe.    Therefore,  treatment  of  choice 
is  hospitalization,  NOT  RECOMPRESSION. 

2.  Mediastinal  Emphysema  -  expanding  gases  trapped  in  the 
middle  of  the  chest,  around  the  ht^art,  the  trachea,  and 
major  blood  vessels. 

a.  usual  symptoms  are  a  dull  ache  or  tightness  under  the 
breastbone,  which  is  made  worse  by  taking  a  deep  breath. 

b.  hospitftlization  is  the  treatment  of  choice  unless  the 
victim  shews  signs  of  gas  embolism. 

3.  Subcutaneous  Emphysema  -  e^:panding  gases  ii  the  subcutaneous 
tissues  (skin  layers) ,  which  rise  upward  from  the  chest 

to  the  shoulder  and  neck  region. 

a.  recognizable  by  possible  swelling  and  crepitus  (a 
cracking  sound) . 

b.  hospitalization  is  the  treatirent  of  choice  ^inless 
the  victim  shows  signs  of  gas  embolism. 
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MAne  0?  OISSASE 

GENERAL  DESCRIPTION 

OrMnlag(or  atar  Jron^ 
aim; 

CA'Jse 

Fatal  or  near  fatal  hypoxia  caused  by: 

or  awmr  «MPt4m       m  ^h— 

b.  Accidental  loM  of 

• 

SYMPTOMS 

via 

(nouth-»to*«outh  or  mechanical) 

br  cloMd  chMt 

3. 

^         thm  Vict  la. 

I«  ObMnr« 

—  * 

2.  flta«s«. 

3. 

In  proper  use  of  equipment* 

OTHER 
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NA«e  OF  DtSEASE 
luag  SquMM 


GENERAL  DESCRIPTION 


CAUSE  ^  ^ 

1.  Too  dftsp  d«se«at  during  •klndlv*. 


2.  BrMth 


3.  Fallura  of 


during  daacant. 

during  d«ae«at. 


3\-MPT0MS 

1.  Sensation  of  ch«st   during  dascmt. 

2.  P*ln  In  ^(80««tl»€«) 

3.  Difficulty   ^   on  racura  to  aurfaca. 

'**  ■  sputua. 


1.  Bring  dlvar  to 

2.  Placa  In   

3.  Gtva  . 

4.  Clva  " 

5.  Gat 


pealeion;  try  to  daar 


TTT 


If  not  b»4^hlng« 


fro«  mouch« 


?:^£75NTI0M 
la  Cootroll^d 

4la     Stop  If 


b. 


2.  Proper 


OTHER 


occurs • 
If  It  fallB  to  cl«Ar. 


FPM) 


I 

J 


1 
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Body  SquMxa 


CENEa^vL  DESCRIPTION 

KmuIm  In  dMp-M«  diTlxis  drvM  vhmi  thm 

to  thtt  dlT«r  lailda  tiMi  drtta  folia  to  baLnco  tho  utorior 


CAUSE 

^*  — — — falluro  or  cut  iitT  hoM  md  no 


2*  —  — ^_      dliwor  irlthoMt  caap«isacioii« 

a*  T«nds  to  dl^r  Into  h«lMt  and  braaatplmta, 


5Y!^?T0MS 

0 

!•  Mora  aairara:  blaadlnt  fro«  noaa*  lunga  or  ayaa;  aifalUng  of  tlaauaa  of  haad,  nack 
and  ahottXdara;  blaadlng  Into  tha  akin  and  Mnbraiuia. 

2,  Unconaclouanaaa, 


TREATMENT 

I.  Incraaaa  In  suit, 

2«  Cold  packa  f!ar  araaa  of  blaadlng  skin* 
3«  Aa  for  lunc  aquaMa* 


PREVENTIOM 

!•  Chack  valva»  b«fnra  ancfa  61^. 

2«  Oaa  voltsM  tank  on  cosprMaor, 

3*  Um  controllad  daaoant« 

4.  Taka  pracnutlona  not  to  fall* 

OTHER 

1.  Such  a  squaaaa  producing  fall  can  occur  folloving  a  with  mptura  of 

tha  draaa*  If  tha  tandar'a  fall  to  taka  la  tha  dlvar'a  aa  ha 
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fJSNEaAL  DESCRIPTION 

Mlddlt  Ear  SquMss 


I.  Raault  of  a  blockad 


a.  Air  apacs  fonad  hatvaan 
cloaura  In  cha 


(tTVpaolc 


na)  and  cha  alta  of 


Fluid, 


and 


fill  tha  apaea  bahlnd  tha  dnn  to 


tf  daacant  la  not  atoppad,  or 
aar  dra  could  raault. 


not  claarad,  a 


SYMPTOMS 


!•  Pain  that  Incraaaaa  vlth 


2,  Rupturad  druv  could  alloet  a  niah  of 


and  movant ary  nauaaa* 


which  can  cauaa 


3«  Pain  normally  ttopa  whan 


r::i=:ATM£NT 


PRiV-NTION 

!♦  AblU>y  to 
Z.  Uaa 


or 


3*  Daa  controllad  

*•  di^*  if  nacaaaary# 


bafora  diving < 


r 


No   a :      i  i-^    ih^ift  t 

'-1*H   

^0 

GtNS.lXL  D£SCRl?TION 

ExtarMl  Ear  S«|u««si 

1 

A  rtsttlt  of  blockai«  of  cha  axtarnal 

m 

* 

1.  Tight  ^fitting  —   cmtmm  an  air  pockac  In  th« 


a«    Elav  atad  prvaaura  that  la  aquallxad  through  tha 

craataa  an  art  a  of  pr«»aura  batwaan  tha  aar  plug  and  dna*  forcing  tha 

dT\m  «  and^  thua,  p^n* 


I*  Pain  on  daacant^ 

2.  F«tls  much  tha  nmm  i 

a  middla  aar  squaaza. 

?R£VENT:3N 

1.  Don't  vaar 

■ 

2.  V#nt  clght-flttlng 

3.  Atsutt  ability  to 

• 

bafora  diving. 

Pae*  Mask  SquMs* 


GENERAL  UESCaiPTI 0."^ 


I.  Pallura  co  •qoallza  pr«s«urt  In  thm  SCUBA  fmc 


ik  by 


Lots  of 


or  ■«Ifunctlonlnf/«l«h«ndUng  of  th« 
 »  in  Lightweight  Dlvlag  EqulpamZ 


1.  S«na«clon  of 

2.  P«la 

3.  Inability  to 


applied  to  ffeca. 


TREATMENT 


3.  Apply  cold  pack,  to  bnil.ed  or  blwdlng 
^.  Civ,  ..dative,        P.I0  -  rellnTlng  drug,! 

?:^£7ENTrON 


33*^ 
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Suit  SqtiMta 


GENERAL  DESCRtPTtON 


CAUSE 

1.  In  drr-Miic  diving,  md  mit  pockat  !•  trapped  In  tha 


of  cha  ault. 


iYMPTQMS 

1.  Plnchlnt  •anaatlon    f  cha  ikln. 

2.  Aa  axtarnal  aar  aquaasa. 


TREATMENT 

1.  Cold  appllcaClona  whara  blaading. 

2.  Aa  for  •xtamal  aar  aquaaca. 


PREVENTION 

1.  Equallxa  ault. 

2.  Stop  dMCcnt  whan  pain  daralopa 

3.  Equallxa  by  gat ting  air  fro«  faeoa 


aak  to  go  paat  facn  aaal  into  hoodi 


•HER 
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3^3 


Sinus  Squtt«i« 


CAUi£ 
SIqujss  art 


chroufh  Mtroir     opsnlngs  ( 


loMCsd  vlchtn  Cht  bonmm  of  th« 
and  cotmtctad  Co  th« 


infacCloas,  •InuMs    mmy  h%c  

fomlnt  *lr  pockttt  which  rt«cc  to 
th«  c«vltl««  with   ^53" 


and  thm 


In  upp«r  rttplraeory 
block«d,  thu« 


The  vttcota  iw«41»  filling 


Tht  pain  la  Incanta. 


S  Y   ?   0  s 


TREATMENT 


PREVENTION 


1,  Halt 

2.  Uaa   

3^  UtlUit 


»  COM  up  a  faw  faac  and  daar. 
  of  daacant. 

.  or 


bafora  diving. 


3S¥ 

GENERAL  E>ESCHI?TrON 

Tooth  SquMsa 

Impropmr 

or 

pock«c  in  th«  ttt«ch. 

SYMPTOMS 

TREATMENT 


PREVENTION 

I.  lafon  danclac  ch«t    jou  an  a  dlvar  and  Co  Insvr*  againsc  potalbU  air  pockacs  whan 
caach. 


OTHH!? 
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^'SNE.-^AL  DESCRIPTION 

In«rt  C«a  NarcMli 

Physical    phmoMtton  txhlblctd  by  nam 
•d  prvMun,  ch«ract«rlz«d  by  n 

•  ln«rt  c(aa«s  itndtr  IncrtM- 

condlfclon  fn 

1.  Increase  vlth  depth: 
a.  100'  -  150* 

150*  -  200* 

200*  -  250* 
d.  250'  -  300* 
e*  300'  -  350* 


Extreme  slettplnees  li  c 


"  7  H  "  ? 

1»  Depth  of  occTirence  la  dependent  upon  specific 
  ^  and  concencrstlon  of 

2.  Argon  has  dsftonscrated  Increased  narcosis  tendencies. 

3»  Heliiim  nsrcoels  has  not  been  seen  at  even  2000. 


GENERAL  DESCRXPTION 

Pulaooary  Ojryfra 
Toxicity 

♦><■ 

^  CAUSE 

U  Prolangttd  «xpo«ur« 

to                                                                  of  oxyxafi. 

Hlth 

con  can  t  rat  Ion « 

b,  ExcMSlvtt 

ualng  alr« 

c*  A  covoxnA%xon  ox 

tha  abova* 

SYMPTOMS 

Iw  Pnc««d#d  by  « 

that  varlaa  vlth  Individuals » 

and 

praaaura  * 

2,  Occurs  At  d«|xchs  of 

to 

3.  Physical  Syvptonfl: 

A«  Irratatloti 
b«  production 
dnasa. 

TREATMENT 
1*  Raduca  tha 

of  02. 

a.  Rwrva  cha 

• 

b,  Daeraaaa  tha 

• 

PREVENTION 

!•  Knoifladaa  of 

• 

2«  Proi>ar 

• 

3.  Adhara«ca  to 

OTHER 

C«Ticr«l  H«rvotui 
SyttMi  Toxicity 


CENE.^AL  DKSCHIPTION 


CAUS 

1    Sai«  M  pulBonary  toxicity. 

2.  Occura  In  depths  In  •xc«s«  of 

3.  Normjilly  occur*  b«foni 


1.  Can  b.  •ntlrtly  «bimt  or  unnoticed  nd  th«  dlv«r  go  dlrtctly  Into 
^  —  ^  8«lzure)« 


2.  VT:ntID  Acronr»: 
V  • 
E  - 
N  * 
T  - 
I  - 

n  * 


rREATMENt 

1.  Ai  for  Pulaonary  Oxygen  Toxicity. 
?•  For  convulsions,  r«duc«  th*  partial  preaaurt 
hlvaalf . 


and  pravant  dlvar  frvia 


PREVENTION 

!•  At  for  Pulaonary  Oxygan  Toxicity. 


OTHER 
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GENERAL  DESCRIPTION 

CArboQ  Dl<«ld«  ToacLeit 

F    1.  An                        of  C02  la  th« 

CAUSE 

1.  Insufflclmc 

In  turfactt  tuDollad  air  dlr^.xut  and 

In  SCUBA. 

2«  Iocr«M«d 

of  C02  dua  to                                                  on  tha  bottoa. 

3.  ConCAilnatlon  of  Ch« 

4.  Fallurv  of  thtt  Ct)2 

a.  Htt02  - 

b. 

or               -                      circuit  SCTJBAa. 

SYMPTOMS 

U  Rapid 

2. 

• 

3*  Loss  of 

• 

5,  Dsath  cm  rsgult  frc 

6»  Sign 

faca  placa. 

TREATMEWT 

I.  Mmovsl  cf 

a 

2, 

with  02  In  Brnvmrm 

3«  Consldsr  s 

a 

PREVEMTIOM 

OTHER 

1.  IncrsMsd  «uscspc«blXl  ty  to                                                                md  sltroKen  narco- 

2.  Dangsr  of  Inltiaclns 

j 

• 
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^  r.iax   *^h*-it  3-5-, 


Hypoxia 


CcNwAAL  OtSCIUPlION 

A  g«naral  tan  for  a  condition  raaMlelng  froa  a  lack  of 

to  cha  tl««ua«:  •  brtakdoim  In  tha  trana^STS  

ri-  •  fallura  to  uaa  tha  02 

cranaportad  to  tha  tlasuaa^  


:  AC'S  £ 

1. 


  obatructlon  or  rtatrictlon. 


?.  Inaufflclrnt   

I        a.  02  partial  praaaura  to  tha  dlvar  muac  ba 


in  tha  dlvar 'a  braathlng  oadla. 

  AIM 


3.  Dlaaaaan  of  tha 

^.    dli 


•nd  Intarfarenca  with 


5.  Toxic  conditlona  within  the  body  tlaauaa. 


I,  02  partial  prasaura  of 
a.  __„___^  


will  produce: 


c.  Mild 

d.  Loaa  of  flni 


2.  Any  par'  *1  praaaura  balow  0.6  will  ba  rapidly 


3.  Rapid, 


Raspiratory 
gtmailj  - 


pulaa;  Elavated 


;  Pala 


.:  Rapid 


,  Blua  color  In  Ilpa,  akin  and  fin- 


1.  Artificial 

2.  Maintain  _ 

3.  Adalnlstar 
A.  Conaidar 


I.  Alartnaaa  to  condition,  and  .ituatlon.  capabla  of  daprlvlng  tha  dlvar  of  oxygan. 
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JAME   Otf  DISEASE 

Carbon  Monoxide 
Toxicity 


GENERAL  DESCRIPTION 

I*  Carbon  wmoxldc  coablnM  vlch  Hemoglobin 
k««p«  it  froB  cmrrylnn  Oxygen 


In  bloo<i  and 
Insuffldtnt 


1,  Contj^lnatlan  of  dlvst't  air  f 


b«  FlMhlng  of 


coo  clo8«  CO  exhautc, 
  In  conprtssor^ 


;  y  M  p  ^7  o  M  g 
I.  Frequ«ncly 


noCtd; 


without  warning. 


2«  Occasionally  have  tlghtnasa  across  the 

,  nauaea  and  veaknesSi 


3«  Confusion  and  other 


changes  similar  to  anoxia. 


Sl^na:  Failure  to  respond,  clumsiness,  bad  Judgement,  and  the  like  may  be  noted  by  tendei 
or  buddy.    Unconsciousness,  death.  Abnormal  redness  o£   ,    or  skin. 


rREATMENT 
1*  Fresh 


2.  Treatment  Table 


,  if  available. 


?  VZNTION 

1.  Place  exhaust  downwind  as  far  from  compressor  Intake  as  possible. 

2.  Adequate  maintenance  and  proper  operation  of  compressors. 

3.  Test  air  periodically. 

OT    - ,^ 
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NAME   OF  DISSAS 


Aaphyacla 


CENtRAL  OESCaiPTTON 

1.  inirol^a  both  hypoxia  and 


excess 


CAUSE 

1*  Loss  or  insdsquscy  of 

2,  Obscrtictsd 


SYMPTOMS 

1.     As  for  hypoxia 


TREATMENT 


Resuscitation  coupled  with  recx^ving 
causative  factors . 


PREVENTTOM 
U  Smm  u  for  hypoxia 


OTHER 


o 
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NOTETAKINC  SHETT  3-5-26N  33S. 
11^  D^eoBptMsloo  SickiittM 


A*  DttflMd  as  A  condlclon  resulting  irom  Insufficient 
folloiilng  sxposurs  to  > 

B.  Csu8#8  of  DscoBprmsslon  Slcknsss 

1.  At         Iswilt  th«  human  blood  and  tissue  level  of  nitrogen  Fron  the 
air  Is  about  ATA  (partial  pressure) « 

2.  With  the  application  of  higher  partial  pressures  of  H2«  as  In  diving 
or  hyperbaric  chamber  activities,  more  nitrogen  Is  dissolved  into  the 
blood  and  tissues*    (  Lav)* 

a.  Rate  of  absorbtlon  dependent  upon  .  • 

b«  Other  factors  Influencing  amount  of  gas  absorbed: 

1.  • 

2*  Diver 

3^  Diver   „  


3«  As  long  as  the  diver  remains  on  the  bottom,  there  is  no  danger  from  the 
bends « 

4«  npon  ascent,  Henry's  T.aw  Is  reversed  -  the  absorbed  inert  gas  In  the  tls* 
sues,  has  a  partial  pressure  than  the  circulating  gas,  and 

forces  the  absorbed  out  of  the  tissues* 

a*  Nonially  exits  the  body  via  the  ^ 


h«  In  ascent  Is  to  rapid,  or  decompression  Is  omitted,  the  gas  may  foi 

c.  The  bubbles  can    cltsnp  together  (   ),  grow 

larger  and  venous  flow  to  the  lu^igs  becomes  ^ 

d.  Tends  to  accelerate  the  further  formation  and  growth  of  bubbles, 
which  may  then  lodge  In  a  ,  starve 

 f  and  cause  tiymptoms* 

e.  Most  conMon  site  of  bubble  location  is  in  Che   


5*  Generally,  the  seriousness  of  decompression  sickness  Is  dependent  upon 
the   ,  and  location  of  the  bubbles « 

C.  Diagnosis 

1.  Usually  occurs  shortly  after  the  diver  reaches  the  surface* 
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MOTETAJCIMG  SHKET    3-5- 2711 
a.  50Z  within 


b.  »    within  «n 

c.  95^  within 


d.  IX  dalaycd  more  than  hours. 

2.  Fraquancy  of  synptons  follow  a  pattean  -  although  It  Is  almost  la- 
poaalbla  to  predict  tha  onsat  and  location  of  decoopresslon  sickness. 

a.  Local  pain  symptons  -   

1.    -  30Z 

2.    -  702 

h.  Central  Nervous  Systen  - 

1.  Dizziness  -  5.3Z 

2.   -  27, 

3.  Chokes  (Respiratory  Distress)  -   


4.  Extreme   and  pain  -1.32 

5«   \   and   -  0.571 

c.  Brain  Involvement  In  decompression  sickness  is  rare. 

3.  Since  decompression  sickness  and    have  many 

of  the  smm  symptoms,  the  biggest  factor  seperating  the  twe  is 

of  .   

0.    Pain  -  only  Decompression  Sickness 

1.  Progresses  from  mild  to  unbearable  pain. 

2.  Peels  as  If  It  %a  the   or  deep  within  the   


3.  Pain  la  uaually    by  massage  or  mild  movement. 

4.  Can  be  aggravat-^d  by   soaks,   

or  localized  .  ~  


5.  Other  symptoms 

Pain 
I 
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S 


6*  TrsdtBwnC 

a.  Do  not  Adalnlstar 


b.  Always  resolva  and  doubt  about  creatnent  In  favor  or 

c.  AbdoBdnal  or  Trunk  pain  Is  npt  simple  bands. 

1.  Easily  confusad  with    » 


2*  Msy  b«    involve««nt,  so  treat  as  a 


K.  Cantral  Nervous  Systea  Dacoopresslon  Sickness. 
1«  S^^mptoRS 


a.  r,€tt«rally  tnclude  any  presented  once 
bean  ruled  out. 

b.  May  progrena  to  Incapacitation  or  permanent  Injury, 
c*  f^ymptoma  Include: 

muacles 

2. 


3^  »•   and  "  sensation 

A.   

5#  disturbances. 

b*   vision 

6«  Hearing  disturbances 

a.   ^  in  the  ears 

be  Hearing  loss 

7.   and   ..  . 


8,  Difficulty  in 
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2.  TrsatMnt  -  auat  h«  startAd  as  toon  aa  poaalbla. 

a.  Tnvolvt.  application  of  ,  ..talnlstratlon  of 

  and  alov  _^  ^ 

1.  Initial  racoMpraaaion  la  to:   

2.  Oxygan    ch«  blood  and  tls«u««. 

«.  Air    raataant  uy  ba  uaad  only  If: 

1.  02  la  not  aval lab la 

2.  Caaualty  to  02  syatan  during  traatment. 

3.  02  tolarance  tast  haa  not  been  given  or  victim  haa  trouble 
with  oxygan. 

b.  General  treataent  rulea:  ^ 
U  Treat 


2.  If  in  doubt, 

3.  Follow 


4.  Hold  diver  hours  after  treatment; 

if  prompt  return  cannot  be  assured. 


hours 


III.  The  Unconscious  Diver 

A,  Three  periods  of  occurence 
I.  Whila  on  the 


2.  froB  leaving  the  to  within 

after  surfacing. 


ninutes 


3.  minutes  to 

B.  On  the  Bottooi 
1 .  Causes 
a.  Loss  of 


hours  after  retching  the  surface. 


Hypercapnia 
-   toxicity 


MOTETAKIJIC  SHEET  3-5-30N 

d.  toxicity 
e. 

f.   

2.  Action 

a*  Httep  Sea  Gaar 

I.  Try    signals,  look  for 


33^ 


2«  XSsm  another  dlv«r« 

3.  Bring  dlvtr  to  lat  stop  at  FPM  and  attempt  to  regain 

cofODunl cation^    If  he  retnalns  unconscious ^  consider: 

a. 


b.  St  depth* 

h,  SCITBA  niver 

1.  Bring  diver  to  60  FPM, 

2m  with  oxygen  or  mouth- to-nnouth  method, 

3*  Observe  for  signs  of   or  


T.lKhc  Weight  Diving • 

1.  Sane  as   

C.  TTnconsclous 
!•  Causes 
a. 


Massive 


c.   poisoning 

d.  poisoning 


f. 


2«  Treatment 
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once  to  a  depth  appropriate  to  the 

  presented. 

I.    Much  safer  to  treat  for  the 


problem. 


D*     Unconscious  15  minutes  to  24  hours  after  surfacing. 
1.  Cause 

a»  Gas   

b.     Central  Nervous  System   


c.    ^   suffered  while  on 

bottom* 

2.  Gas  embolism  must  be  considered  as  a  possibility  up 
to    minutes  after  surfacing. 

3.  Mor  ,  likely  cause  of  unconsciousness  is 


NOTETAKINR  SHEET  3-5-32N  338 
TITLE:    Dlvar  Dlsaua/ Injury  TraaCMnc  (TraAtswnc  Tablftt) 

RKFCItENCRS 

U.S.  Navy  nivlng  MmnuAl,  Vol.  I 
Physio IoK7  and  Mttdlclns  of  Diving 

NOTTTAKING  OUTLINE 

I.  Ganeral 

A*  i«  tht  pr«f«rrad  breathing  madia  for  traatnanta  raqulrlng 

r  a  coaip  ra  aa  1  on  • 

!•  10  yrs  raaaarch 

2*  Traatmant  Tables  have  a  high  rata  of  failure. 

3v  Tyo  Phase  Treatment  Approach 

a.  Initial    to  eliminate  or  reduce 


Removal  of  all  absorbed   by  slov 


c.  The  oxygen  Tables  feature  the  return  to   for  use  of  oxygen* 

!•  Flialnat as  additional  inert  gas    or   • 

2,  Increases  outward  gradient  of  tis- 
sue and  blood  inert  gas. 

3.  Encourages  normal  elimination  of  dissolved  gase5« 


ERIC 


\ 


339 

NOTETAKINC  SHCTT  3-5-3 W 


I 


\ 


Oxf%mn  Braachint  TraaCMnt  Tahiti 

labia  5  -  Mlnutaa 

1*  Oaad  for:   


2.  Start  0*  braathing: 

3,  Daacant  rata: 


4»  Oxygan  Breathing  Tl«a:    Two  wlnut aa  parloda  separated  by 

lilnutaa  of  > 

5*  If  Oxygan  Toxicity  davalopa: 

e«  Remove  the  aaak,  wait  for  all  symptoms  to  * 

b»  Walt  an    additional  mlnuces^ 


c«  Raaiaea  schedule  at  point: 
d.  Rapaat,  aa  nacasaary« 
6.  Rate  of  Aacent: 


7*  If  Patient  displayed  02  SymptocGS  at  60',  upon  arrival  at  30\  utilize  the 
  for  Table   • 

8.  Travel    rom  30* to  surface;   


9*  Retain  patient  near  chamber  for   

10.  Tenders  used  during  treatment 

a.  Muat  be  or   Class  Diver. 

b*  Tender  breaths:   


;r;i 


o 
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OxyK«a  Brvathlag  TmtMnt  T«blM 

!•  UMd  fori 


b.  

2.  Descent  TlMi 

3.  Start  braathlng  Orygaot   

4.  Handla  OxTgan  Toxicity  Synptona; 

5.  Aacant  tlaa: 

6.  Rulaa  for  Candars:  

7.  Tab la  6  nay  ba  langthenad: 
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03cygM  Braathlng  TrtatMnC  Tmbl« 
Tab] Ik  SA  *  dllnut«s 


1«  Us«d  for: 


2.  Rata  of  Daacanc: 


3.  Rmaln  ac  165'  for  mlnutaa. 

a«N^l  sfnptoM  nuaC  ba  cXaar  bafora  aalacting  labia  5A. 
AacandXroa  165  •  to  60't   


3    a«  At  60' ! 


5,  Proii  60'  to  30*  and  froa  30'  to  surface ;   

6,  02  Toxicity  Sytn|itoma 

a.  Saaia  aa  for  Tabla  

b.  Switch  to    at  30'  for  any  02  syioptama  encountarad  at  60'  on  5A» 

7,  Tandars  follcvrsa»«  rules  aa  for  Tabla  5, 


NOTTTAKING  SHEKT  3-5-36N 


Oxygwi  Brtachlng  Tre&tiMnt  Tab  It 


Tablt  6 A  ^ 


nlnutett 


1. 


Used  for: 


2. 


Rata  of  daacant: 


3. 


S;n»peca»  reuat  ahow  poalclva  signs  of  clearing  prior  Co 


mlnucaa  ac 


165*  • 


a.  No  moda ration  of  aynpCooa  cowaiit^  patient  to  Table  > 
A«  Rate  of  aacent: 

a,  165'  to  60'"   

r»    K  Upon  arrival  at  60' »  go  on  oxygen. 
b«  Remainder  of  treatment  is  as  Table  6« 
5*  Tenders  *  saiie  procedures/rules  as  Table  5. 

Oxyg*itn  Toxicity  Symptoms  as  for  Table  5 
7.  Table  may  be  lengthened* 

minutes  02  and  minutes  air  at  feet. 

  minutes  02  and  minutes  air  i\t    feet. 

c*  Either  or  both  may  be  used  as  necessary. 


ERIC 


3 '7-/ 


HOTETAItlllG  SHEET 
11.  Air  TrMtnmC  T«bl«« 
A.  G#iMr«l 

!•  Not  tffictlw  in  treating   

2«  Um  In  plmcm  of  oxygen  only  If: 


Patl«nt  is  known  to  tolarata  oxygen 
b.  Fatltnt  haa  noe  had: 


Failure  of  Oxygen  system  during  treataent. 


e«  Treatments  when  02  therapy  have  failed  to  relieved 

3.  Table  selection  deperds  upon   , 

a.  Pain  only  bends 


NnTCTAKINC  SHEET 

Air  SrenthinR  Treatment  Tables^ 

Tible  lA  -  

1.  Depth  of  relief:   

Hescent  rate:   

^*  Ascent  rate:  ^^^^^   

4,  TiiPe  at  100':  

^,  Also  useH  for   

^  N'ot  used  for 


treatment 


1«  Selection  depends  upon 


of  relief. 
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Air  Rrtathlng  Treacmsnt  Tablas 

thhlm  2A  -   


1*  Traatmtnt  dapth; 
2.  Descent  rata: 


3«  Aacant  rata! 


4.  TlM  at  165*  includes 


S»  Not  uaaH  for 


tina « 


6.  Uaad  vh«n  syDptoaa  do  not  claar  prior  to 


7.  If  pain  only  synptoaa  ar«  not  reliavad  after 
complete  Table  2A. 

a.  Do  not  extend  tine  at   . 


b.  Patient  may  nut  have  decompression  sickness. 

c.  There  may  be    or  pemanent 


fe«t« 


mlnutss  at  165*  ^ 


causing  the  pain* 


MOTETAKING  SHEET  3«5-  AON 

Air  Breathing  Treatment  Tables 

Table  3  -  Serious    or  gas   — • 

i.  Treatment  depth;  ___^^..^...,,,..„ 
1,  Descent  rate: 

3.  Ascent  rate: 

4.  Dse.i  if  symptoms  are  relieved  within  niinutes  at  165' . 

5.  Time  at  165*  includes   ,  ' 

ft.  Symntoais  not  relieved  after  30  ninutes  at  165\  use  
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Air  BWAChlnt  Tr«atMBC  Tablttt 

Tabla  4  -  Scrloua  or  %mm 

!♦  TraaCMmt  dapthi   

2.  DMccnc  rata:   

3.  Aacant  rata: 


4*  TlM  at  165'  Indudaa  daacant  tlna. 
5.  Tlaa  apant  at  165*  la   


a.  Muat  b«  at  laaat   alnutaa. 

b.  Muat  aot  axcaail  mlnutaa. 

c.  ?atlant  aay  b«  brought  up  aftar  alnlnun  tlaw,  providing    la 


6.  If  ayHptaaa  ara  not  rallavad,  or  rallaf  la  IncoHplete  aftar  alnutes, 
bring  patlant  out  od  Tahla  , 

a.  May  not  hava  banda, 

b.  May  hava  panianant  daaaga  that  will  not  benefit  by  nore  time  -it  165'. 
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III.  Omltt«d  n«coaiprefl«lon 

A,  Occurs  whan  th«  div^r  surfaces  faster  Chan 


F?N,  missing  scheduled 


1«  Could  be  caused  by: 


a. 


b»  toss  of 


c.  Injured  or  unconscious  dlver« 


B«  Procedures 


1.  On  a  dive  requiring  decompression  stops: 


h^  Use  Table 


c.  Use  Table  U  if 


is  not  available^ 


d.  Observe  diver  for  symptoms  of  Che 


2.  If  the  diver  has  syrTtptoms  upon  arrival^  treat  him  accordingly^ 

If  no  chamber  is  avi^llable^  use  Table   In  the   

a.    treatment  is  the  last  resort, 

h«  Seek  the  nearest 


A.  If  water  depth  is  insufficient  for  Table  lA: 

a*  Use  standard  air  decompression  table  for 
of  dive* 


and 


b.  Repeat  all  stops  d^.eper  than  ^^^^^^ 

c.  Take    mlnur*  between  stops. 

of 


d.  At  AO*  remain   

a.  At  30*  remain  for 


of 


feet. 

stop  time. 
  stop  time. 
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f .  At  20*  r«ni«ln  for   of    stop  tla«. 

C..  At  10'  main  for   of   atop  tlaw. 

^"  (MkV) 

IV.    Use  of  HeXliai  -  Oxvgen  Mixturts  in  Treatnwnt -fc--  t^«C2  div-.-.t^  o^l,^. 
A.  Heslrable  whan: 

1,  SytBptons  are  to 

2.  Patlant  has  difficulty   


B.  He02  mix  may  be  used  in  place  of   . 

C.  Use  __________  mix  only. 

V.      Recurrences  -  the   ^  of  any   ^of  decompression 

sickness  or  gas  emhoUsm,  either  during  or  after  treatment. 

A.  r:«neral 

1.  Considered  evidence  that  original  treatment  was   , 

a.  Wrong    selection. 

b.  Wrong  _______  on  Table  selected. 

c.  Possible  error  In    . 

^*  — — reporting  symptoms, 
2.  Failure  to  report 


Failure  to  recognize  _______  symptoms, 

4.  Delay  in  starting, 

5,  Failure  to  treat   , 

2.  Recurrences  are  rare  in  the  Navy. 

A.  Physical  condition  of  divers. 

B.  Training 

C.  Activities  conducted  in  proximity  of  adequate  treatment  facilities. 
B,  Management  of  Recurrences 
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1.  02  «vail«bl«*  Craat  _____  rtcurr«nc««,  during  and  aft«r  tr««emttnt» 
on  Tabl*  « 


2.  02  not  «v«ll«bl«,  tr««t  on    T*bl«  ,  b«««d  on   of 

0flS«C« 

a.  Rttcurrtnct  during  treatment  -  go  to   ,  uae  full  Table 


b.  Recurrence  following  treatment  -  go  to    or 

(165*  nexlmtaa)  and  bring  patient  out  on  Table  from  that 

point* 

3.  Bring  patient  out  on  Table  6  (or  4)  regardleae  of    of 

syaptOBie.    Further  delay  In  getting  the  patient  hospitalized  Is  de- 
trimental. 

4.  no  not  take  patient  from  Table  6  to  Table  4  to  treat  

recurrence. 
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titull^ancctous  marine  lite 


RETEHENrKS 

U.S.  Mavy  nivlnje  Manual,  Vol.  I 

>rvCTP326,  Handbook  of  DanRcrous  Animals  for  Field  Personnel 
Polsonoiia  and  Venomous  Marine  Animals 

N-nTETAKINH  OTTTLINE 

I.     Sea  Snakes 

A.  General 


1.  Over 


species  identified. 


a.  All  are 


^,  Usually  found  in  western 
East  Africa  to 


,  but  one  species  ranges  from 


and  Central  America. 


3,  To  date,  none  have  been  found  in  the 
nean, 

R.  Physical  Characteristics 


or  Medlterra- 


1.  Flat 
2. 


-  like  tall. 


and  must  surface, 


3.  Usually 


4.  Extrewely 


5.  Very  few  species  are 
C.  SvTiTptoms  of  Bite 
1.  1/2  -  1  Hour  - 


2.  1  -  2  Hours  - 
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sea  , 


3.  Change  In^^ctiiBs 


color  due  to  destrcutlon  of 


4. 


5. 


Col  l;ip$e 


1^.  Heath 
n.  ^irst  Aid 
I. 


the  victim  and  the  affected  part. 


2.  Apply 
1. 


/ 


the  snake,  If  possible 


of  those  bitten  show  syTTptoma,  Wait 


4.  About   

before  beglfininR  antlvenom  therapy. 

5*  <"»ec   attention  Immediately. 
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II.  Sharks 

A.  General 

1. 


2 .  Exis  ts  in 
predominate  in  waters  b«jtvfeen 
(water  leiiiperature    FT 

B.     More  Dangerous  Species 

1.   

2-  

3.  

4. 


Species,  of  which 
ocezms  and 


an( 


5. 


35lc 


are  known  dangerous 

attacks  are 
latitudes  * 


7 .  Haimnerhead 
C.     Precautions        Avoid  Contact 

1.   repellants:     marginally  effective, 

2.  Wear   _/    clothing  or  clc  J-iinc  *«hat 

does  not  resemble" the  sharK's  natural  food  of  the  area. 


3. 


most  effective. 

D.     FiiSt  Axu 

1.  Handle  as  for  a   

2.  are  likely. 


,  a  bag-like  conSLner 


3»     Treat  for   

4.     Get  medical  attention. 


has  oroven 


white 


ERIC 


v3l57 


CoNe  SheU 

III.  Cone  Shells 
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A«  Several  species  have  caused  death. 
I.  Conus  Cecgrapicus   


2«  Conus  Strlacus  - 


3*  Conus  Textl 


B,  Location 


area 


2.  PrliAarlly 
Ce  Symptotts 

1«  Slollar  to 
2.   ^ 

3. 


or 


around  nouth. 


4e  Total 
5. 


paralysis 
  paralysis 


collapse 


6.  Death 
D.  First  Aid 
1^  Mostly 
2.  No 


aval lab le. 


3e  Treat  for 


Inhabitants < 
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4. 


respiration. 


5,  r.et  medical  attention. 
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ScorpioNTjsl-i 

TV.    Poisonous  Marine  Life 

A.  Methods  of  Poisoning-  (Coxi f ication) 

^*   .   of  polynnous  flesh. 


h. 


species  Involved. 


C.  Certain  fish  may  he  dangerous  to  eat  only; 
I.  Many  marine  animals  also. 


.  Certain 


2.  Mechanical  Poisoning 
a.  Usually  a  result  of 


h,  L'sually  the  poison  is  ,3 
1. 


«-  • 


and 


;pecle9* 


or  near  che  minimal 


weapon  of  che  animal. 


Ch«r^"  <^an  Inflict  painful  wourtda  hy  Ja^c  bnishing  against 


B,  Poisonous  Fish 


f 


SOTTTAICINC  SHirT 


Scorpicwfish 


L.  Mimy  spttcl€»«  ar*  capable  of  poisoning  humans »  usually  through 
at  tha  baaa  of   projecting  fro*  tha  ,„ 


a. 
h. 

a. 

e. 

f  • 


fish 
fish 
^  fish 
^  fish 
fish 
fish 


g«  Soma  spaclaa  of 


,  Others  have  poisonous 
or 


secretions  that  may  render  their 


dangerous  to  humans* 


4« 
h. 
c. 


fish 


3.  Treatment  of  this  type  of  toxicity  consists  of: 

soaks  to  delay  aosorbtion, 
h^  Apply                       _»  if  severe  case, 
c.  Treat  for  ^  . 


d.  u«t  Tiedlcai  Attention, 
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C.  Stingrays 

1.  C«ii«ral 

th«M«lv«a  In  ,    hot  tow. 

b.  Moat  vlctlM  an    who  step  on  the  ray  and  are 

In  the  Icwer  leg  or  foot, 

2.  STnpcoaa 

*•    or 


P»le,   ^  skin,  later 


Severe  pain 

 ,  diarrhea. 

f .  Mt.scie  paralysis  and    (Rare) 

3.  First  Aid 

Do  not  remove  barb. 

^'   affected  part 

Apply   

d.  Treat  for 


e.  Transport  victim  to  medical  attention. 


r, 


Jellyfish  -  A  g«n«r»l  tarn  applied  to  several  species 

1^    sp^icles  can  ba  haraful  and  a  f«w  hav«  causad  fatalltlea. 


h,  PortugcM 
c.  Varloua   


2.  Machanlsa  of  Invanoaatlon  la  via  many  small   Stinging  cells  contained 

in  the  long  trailing  ^   that  come  in  contact 

with  the  victim  and  poison  on  contact. 

3.  Found  In  

A*  Porttigasa  Man  -  of  •  Var  haa  an  inflated  bladder  chat  floats  and  tha  ten* 
taclaa  may  trail  _^^^_^_^„  * 


3#  nympLuiiw  —  {(oiivrjil  ptttt««4«* 


a. 


sensation. 


tentacles. 


^  which  may  form  blisters,  at  points  of  contact  with 


And 


c ramps 


c.  Loss  of 


rigidity 
of 


^tnd  ceiAper;iture • 


JIOTETAKIJIC  JmKET  3-6- ION 


8«  dlstrksa, 

^*  »  And  D«ath. 

6.  First  Aid  -  no  specific  antecdot*. 

*•  Vinegar,  tea,  isopropyl  alcohol  may  provide  temporary  relief, 

H.  H«at  

c. 

d*  Treat  for   

e,  G^t  to  m«dlcai  attention* 
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E.  Poisonous  Coral 

1.  A  few  varieties  are  known  to  inflict  painful  stings  in  victims  that  merely 
touch  or  brush  against  them« 


2»  Wounds  ire 


3*  Varieties 


to  heal« 


4.  SymptoTDS 

a«  imnediate 
b. 


sensation 


formation 


Cm 


5.  Left  untreated,  wound  may 


y  and 


6»  Pain  is  often  out  of  proportion  to  the  injury. 
7.  First  Aid 

— ™— —  wound  with  antiseptic* 
b«  Get  medical  attention. 


F.  Sea  Urchins 


1«  About 


arise, 


species  that  possess  a  venouious  apparatus. 


1.  Prevention  -  don*t  handle  sea  urchins 


3«  Found  in  almost 


oceans  9  but  especially 


•eas< 
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^.  Sytirptcjws 

a«  Intense  burning  and 


b*  Partial 


c.  General 
e»  Snme 


paralysis 
distress 

up  to  _____  bours* 
have  been  reported. 


5.  First  Aid 


a.  Mostlv 


h^  no  not  attempt  to  remove   ^  

c.  Remove  victim  to  ^^edlcal  aid, 

G.  Octopus 

1*  Most  species  possess  a  venon  apparatus  In  their 
2.  Inhbhlt  almost  all  oceans. 


3.  Normally  shy  and 


a.  Moat  bites  occur  as  a  result  of  ^ 
4,  Most  bites  are  


m  nature  producins;  following  i>yvi\>tui:\s: 


a,   

b-  

c.  ^  

d.  ^  

e.  Complete   

f.  Healing  is 

5.  First  Aid 

a.  Thoroughly 


sensation 


and 


of  mouth  and  tonj;ue 
vision 


of  arms  and  legs  In  a  few  cases. 


and 


wound. 


Get  medical  attention. 
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H«    Ramncles  and  Mu«a«l3 

1«  Barnacles  will  grow  on  almcae 


1.  Should  provide  protection  twm  cuts  .(wet  suits)* 

«•  cuts  carefully  to  avoid  infection. 


3.  Mussels  OAn  also 
yeAr»  they  can  be 

I*    Giant  Clams 


!•  Found  In 
2.  ?Iay  weigh 


a  diver  easily  and»  at  certain  times  of  the 
to  eat. 


or 


waters. 


pounds. 


3*  Been  known  to  trap  divers  by  closing  halves  on  a  hand  or  foot, 


4«  Victim  may  be  releeeed  by 
holds  the  halves  together. 

J  #  barracuda 

Found  in  all  

2.    can  bite^  but  ttie 


that 


and 


waters^ 


3.  Rite  is  usually  straif:ht  line 


barracuda  is  most  dangerous, 
tyne  of 


4.  Attracted  by  anything  entering  the  water.  Extremely   

a.  Most  likely  strike  ^   objects. 


fish, 


5.  Handle  bices  tne  san^  as 


bites. 


.7  C 
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WhRle 


Croupers  -  Sea  Bass 

1.  Present  a  hazard  because  of 


2.  Inhabit  tropical  and  subtropical  waters. 

3.  Boldt  very  ravenous  ^-ie^*rs. 

4.  Handle  as  for   bites. 

Moray  Eels 

1.  Large 9  vlscious  eel. 

2,  rxtreinely  powerful  jaws  Inflict  a  

be  until  eel  is  killed. 


bite  that  m^y  no 


^^  Hide  in  crevices^   

A.    attack  if  provoked. 


and  bottott 


5.  Treat  u  for 


M.     Killer  Whales 


bite. 


1.  Larpe^ 


and 


TT1  annual. 


2.  Inhabits  all  wceans  but  prefers   

3.  Mo  record  of  ^   attacks 

A.  Known  to  travel  in  ♦ 


If  sif;hted^ 


water< 
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N«    Sea  Mona 


1.  Large  manoials  mormalXy  found  In 

2.  Very  curloua,    and 


climates, 


3*  Have  been  known  to 


season. 


A.  A.^-..d  contact  during 
Are  In  the  water. 


at  svlmmera /divers  during  their 


or  If 
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INFORMATION  SHEET  4-1-11 
TITLE:     SCUBA  Theory 
INTRODUCTION 


This  inforaation  she«t,  asaigninwit  shMt  and  notatiUcina  outlina 

pnasa  pf  SCUBA  Diving.  A  thorough  un**- -standing  of  tha  informa- 
tion containad  harain  will  aid  tha  st      .^t  in  plannina  ScSS 

tha  ganaral  safaty  pracautiona  applicable  to  SCUBA  Diving! 

*  variaty  of  reasons,  tha  moat  dangerous 
Ih^  J  ^'-'^'''^  angagad  in  by  tha  U.S.Navy.  it  is  iinpSr^?^ 
^3  aS?-;.'^*  ?r  appraciata  and  raspact  tMs 

this  S?t  "  •''^  Procaduras/practices  taught  during 

REFERENCES 

U.S.Navy  Diving  Manual,  Volume  1 
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TITLE:  SCUBA  Theory 

LESSON  TOPIC  OBJECTIVES 

Terninal  Objectives 

Partial  attainment  of  the  following: 

1.  I^hen  the  student  completes  this  course  he  ./111  be  able  to  demonstrate, 
without  error,  all  visual  signals  used  while  diving  open  circuit  SCDHA. 

2.  '-lyy^n  the  student  completes  this  course  he  will  be  abie  to.  given  * 
typical  fleet  SCUBA  diving  taak,  lliuatrate  proper  planning  procedures  by 
outlining  steps  necessary  for  a  successful  completion  of  the  task. 

3.  When  the  student  completes  this  course  he  will  be  able  to  demonstrate 
a  knowledge  and  understwiding  of  safety  precautions  applicable  to  the  open 
clrouit  SCUBA  diving  training  actlvltea. 

Enabling  Objectives  er^'^K 

1.  List  all  visual  signals  used  when  diving  open  circuit  SCUBA. 

2.  Define,  in  writing,  all  visual  signals  used  when  diving  open  circuit  SCUBA. 

3.  Use  appropriate  visual  signals  during  diving  training  activities  using 
open  circuit  SCUBA. 

4.  Orally  state  the  main  advantages  and  disadvantages  of  using  open  circuit 
SCUBA. 

5.  Orally  describe  the  application  and/or  use  of  open  circuit  SCUBA  divine. 

6.  DefinP.  orally  and  in  writing,  terms  used  in  open  circuit  SCUBA  diving. 

7.  Orally  state  the  most  conucr.  and  second  nost  common  diving  accidents  in 
Che  use  of  open  circuit  SCUBA. 

^.    Orally  describe  the  minimum  number  of  personnel  required  when  diving 
open  circuit  SCUBA. 

9.  Orally  describe  normal  and  maximum  working  depth  limitations  for  open 
circuit  SCUB.\. 

10.  Orally  describe  the  reasons  for  using  the  Buddy  System  when  diving  open 
circuit  SCUBA. 

11.  Orallv  describe  the  safety  precautions  to  be  followed  when:    dressing  the 
diver,  during  the  dive,  and  deconpresslon.  as  they  apply  to  open  circuit  SCUBA. 


ASS1G?WE!TT  SHEET  4-1-2A    3  7 A* 

STUDY  ASSICTIWE>TT  /  "^\ 

/' 

USS.Mavy  Divlnfs  Manual,  ?olvaa«  I,  Flgurt  5-43  and  pafagraphs  5.3.3,  5.3.3.4, 
5.3.3.5,  5.3.3.6.  and  5.3.6 

STIDY  0UEST10»IS 

1.    The  SCUBA  diver  must  always  remamber  that: 
a.    his  ___________  tine  Is  limited. 

h,    his  _^______  aupply  is  limited. 

c.    he  has  certain  assigned    which  must  be  accomplished  if 


2.  The  greatest  sinRle  safety  factor  in  "avy  SCUBA  operations  is: 

a,  the  Planned  !t4intenance  Systeo 

b,  proper  use  of  the  equipment 

c,  the  i)ur?dy  systen 

t-".,    a  ■•ell  trained  dlvsr 

3.  v.lien  SOmA  Diving  vlth  a  buddy,  in  good  visibility,  keep  him  in  sight. 
In  poor  visibility,  use  « 

4.  Failure  of  a  buddy  Co  rcapona  to  a  signal  must  be  considered  an 

 • 

5e    ?Tever  leave  a  buddy  unless  he  has  become  trapped  or  entangled  and  cannot 
be  freed  without  additional  assistance.     If  surface  assistance  must  be  sought, 

natk  the    of  the  distressed  diver  \^±th  a 

and   . 

fi.     If  one  nember  of  a  buddy  pair  aborts  a  dive,  the  other  nsewber  will 


7e    The  primary  means  of  connunications  for  open  circuit  SCCBiV  diving  is  by 


^.Tienever  possible,  SCTM  operations  vlll  he  conducted  so  that  no 
'    is  required. 

'^?7 
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TITLE;    SCUBA  laapactlon  and  tUlntttnance  Procedures 
UrmODDCTTOIT 

Each  dlv«r  should  know  and  b€  abls  to  maintain  his  own  «quipn«nt.  This 
Is  trua  of  all  typaa  of  diving.    The  diver  who  doaro't  know  how  hla  a<iulp- 
nant  functloaa  or  neglacts  the  regular  maintenance  of  his  equipment  Is 
heeded  for  disaster.    Either  his  gear  ^11  fall  because  of  nejtl*ct,  thus 
caualng  injury  or  death,  or  he  will  find  himself  In  a  situation  dependent 
upon  his  knowledge  of  his  system,  and  it 'won't  be  there.    This  too  could 
cause  a  death.    Equally  Important  to  knowing  what  to  do  and  when  to  do 
It  is  ••how  to  do  it".    Equipment  "Jury  Rigged"  to  work  because  proper 
parts  weren't  available  la  just  as  dangcroua  as  not  accorollshlM  the 
work  at  ail. 

This  particular  lesson  topic,  then,  is  very  important  and  should  receive 
your  utmost  attention.    Literally  -  what  you  learn  here  may  save  your  life. 

RETOENCE 
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TITLE:    Op«n  Circuit  SCUBA  Inspection  and  }t*inten«nc«  Proctdurts 
LESSON  TOPIC  OBJECTIVES 
T«Tttln«l  Obj€cclve 

1.    Vh«n  the  student  completes  this  course  he  will  be  able  to  denonetrate 
proper  inspection  and  melnteaeace  procedures  (in  accordance  with  Planned 
Meintenance  Systen  requirements)  for  the  following  open  circuit  SCUBA 
equipment  and  related  underwater  accessories:    Open  Circuit  SCUBA  Cylinder 
and  Manifold  Assembly,  Single  Hose  Regulator,  Double  Hose  Regulator,  Life 
Jecket,  Diver's  Light  and  Wet  Suit. 

Enabling  Objectives 

1.  Orally  explain  the  function  (a)  of  each  corrponent  and  the  component  parts 
jr  each  piece  of  equipment  and  underwater  accessory. 

2.  filven  a  standard  print  of  each  component,  show  the  physical  location  of 
each  coBponent  and  corponent  part. 

3.  List    In  writing,  the  major  materials  used,  explaining  why,  for  each 
componenc  and  selected  cornponent  parts. 

4.  List,  orally,  the  protective  device (s)  found  on  the  open  circuit  SCUBA 
cylinders  and  manifold  assembly^  single  hose  regulator  and  double  hose 
regulator,  and  life  jadcet  and  describe  the  protection  provided  by  each. 

5.  Orally  list  the  position  (s)  and  function (s)  of,?ach  position  for  the 
Air; reserve  assembly  and  Block/Shut  Off  Valve  bC/the  cylinder  and  manifold 
assembly  ^.ysten.  / 

Orally  describe  the  nominal  pipe  or  valve  size  for  the  elbow  asseltbly 
system. 

7.      Given  a  standard  print  of  the  components,  describe,  oraUv,  the  flow 
path  of  t^e  '  r»iat!ilnp  nedl^  through  the  c" Under  and  nanifold  "ansemblT  and 
single/double  ho,ie  regulator  systems. 

3.    Tor  cylinder  operating  pressure,  reserve  air  supply,  safetv  discs  and 
plugs,  and  over  bottom  pressure,  state,  orallv,  the  rn^^or  paraaieters  and 
reasons  for  ther.  in  terms  of  effects  of  operating  above/below  them. 

9.    '^rally  describe  the  Interrelation  of  the  systems. 

10.  Orally  describe  inaraectioa /maintenance  procedures  for  each  component  oart 
•rlthin  each  piece  of  equipment. 

11.  Per for a,  under  instructor  guidance,  inapectioa 'maintenance  (in  accordance 
with  Planned  'Maintenance  System  Hequirenenta )  on  the  eqxiipment  listed  in  the 
Tersdnal  Ob.-Jectlve  so  that  it  uay  be  uaed  in  open  circuit  SCUBA  diving 
traliying  activities. 


ASSIG^WOT  SHOT  4-2- 5A 

TITLES    Op«n  Circuit  SCtTVA  Undtttvater  Acc«iis6rl«i  t 

STUCT  JISSIGTttlETTT  \ 

O.S.N«V7  nivlng  Manual,  Voluma  I,  para.  5.1.1.2,  5.1.1,3,  5.1.1.4,  5.1.1.5. 
5.1.1.6,  5.1.1.",  5.1.1.8.  and  5.1.2 

STTn?T  OtTKSrrONS 

la    The  two  functions  of  the  face  mask  aye: 
a. 
b. 

2«    One  flnn  requirement  to  be  met  hy  any  face  maak  Is: 

3.    Define  the  following,  as  they  apply  to  SCUBA  faceriasks: 
a«  One-way  pur^e  valve: 
b.  Indents: 

4*    The  principle  function  of  the  life  vest  (preserver)  la: 


5  a    The  Modified  0T3    Liir.  Preserver  is  designed  for  use  prlnarily: 

6.    The       III  Life  Preserver  has  a  lifting  capacity  of    pounds  at 

— -  feet^ 

7a    Care  must  ^e  taken  to  ensure  that  the  proper  have  been 

installed  in  ,he  life  preserver. 

8.  A  SCUBA  unit  t/lth  full  tanks  tends  to  have  __^__„^„  buoyancy, 

9.  1  V^at  are  the  three  standards  for  weight  belts  used  in  SCUBA? 

a* 
b. 


3)'! 
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10.  Cartrldgs  or  plttol  b«ltt  oust  not  bt  ui«d  ai  weight  bslts.  Vhy? 

11.  Vhat  ant  th«  thr««  typas  of  kxilvta  avallabl*  to  div«rs7 
b. 

12«  Why  la  it  not  advlsabla  to  have  a  knife  with  a  cork  handle? 

13.  The  diver  otiet  npt  secure  the  knife  to  hit  • 
14 •  M^jne  the  tvo  basic  tTpea       svla  fins* 

b. 

1^.  Which  type  swlmfln  would  tend  to  cause  leg  cramps  sooner?  V^Tiy? 

j  If.  Diver's  watches  muaC  be: 

a. 

17.  The  watch  should  be  worn: 

Ifl*  The  depth  guage  measures  the  created  by  the 

above  the  diver  and  Is  calibrated  to  provide  a  direct  reading  of 
depth  In  * 

19.    A  depth  guage  must  be  checked  for  accuracy: 
a« 
b. 

vn 


ERIC 


I 


ASSIQCOTT  SHE2T  4-2-5A  _  377 

20.  Th*  •«l«ctlon  of  th«  typ«  of  .w«t  iuit  It  d«t«tmin«d  by; 

21.  Explain  the  prtndpl*  of  the  wet  suit  In  provldlcg  warmth  for  the  dtyer. 

22.  Whet  la  the  advantage  of  a  non-compreaaible  wet  suit  over  others? 

23.  What  are  the  advantages  of  using  a  unl  suit? 

24.  Each  signal  of  the  ?'ark  13.  Vod  r.  Flare  lasts  for  approxinately  

25.  The  night  end  of  the  !Urk  13,  ?Tod  0  nare  Is  Identifiable  byt 

26.  Name  three  t^pes  of  lifelines  used  in  SCUBA  and  describe  each, 
a. 

27.  ^'hat  is  the  coinpass  approved  for  use  by  *Iavy  Divers? 

2fl.  Vhat  types  of  irrlst  bands  are  not  acceptable  for  wrist  devices  vora  In  SCUBA? 
a. 
b. 

29 •  Nane  four  hinds  of  hazardous  equipment  that  should  not  be  used  in  divln;?: 
SnJBA^  and  explain  why. 

b. 
c. 
d. 
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OH  WE.  DMWIHeS  ABOVE,  LXATF  AHD 
LABEL  THE  FOUmiMS  EQUIPMENT: 

nee  MASK,  mm  mas,  urnn,  ufs  yssr,  scuba  cnMuep, 
awtnm  hoss,  motiTHPiecs,  nntiufr  Beer,  wmtsuit,  ompTH 
M£,  mr/sr  w^nxM. 

BOTH  DivtKs  Aievg,Aeee*o/w  to  rjtM  as.  maw  o/v/nfo. 
mum,  HAvt  TWO  w  /tws  or  e^iupkmr  wqm 

ItAPnt^RL*  OR  MOT  ATAU.  flMffT  ARE  TH£yP 
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TITtE;    Optn  Circuit  SCUBA  Cyllndtr  and  ?'tnlfold  K»ambiy 
STTOT  ASSIC:tT«NT 

U.S.IUvy  Diving  Manual,  Voluna  I,  page  5-5  through  5-7 

Student  Gulda  laforaation  Shatt,  4-2,  TUVSHTPS  0994-008-^100,  CHaptar  1, 
Chaptar  2.  para.  2-2.  2-4,  2-5,  2-6,  2-10,  2-11,  2-13,  Chapter  3,  part 
3-2.  3-3.  3-4.  3-5.  3-6,  3-7,  3-8,  3-9.  3-10,  Chaptar  4.  Chaptar  5,  Chaptar 
6,  Section  III,  para.  2-5,  2-6,  2-7,  2-8,  2-9,  2-10,  2-15,  2-16,  2-18,  2-21, 
2-22,  2-23,  2-24,  2-25 

STUTTY  QUKSTIONS 

1.  What  two  tvpaa  of  cylinders  are  approved  for  U.S. Navy  use?    ^That  are  the 
pressure  ratings  for  each? 

2.  "on^agnetic  (alunlnian)  cylinders,  manufactured  under  special  Uavy  contract 
for  use  by  ^Ixplosive  Ordnance  Disposal  Teams,  will  not  bear  ^narkints. 

3.  tlhat  Is  the  fiequency  of  hydrostatic  testinj»  for  alunlnian  cylinders? 

4.  The  volunie  of  a  cylinder  is: 
5*    The  capacity  of  a  cylinder  is: 


6.  VTiac  function  docs  the  manifold  perform? 

7.  Vhnt  purposes  are  3«rved  by  the  air  reserve  TTiechanism? 
a« 

b. 

9.    A  Jive  mi^t  be  terminated  when: 

All  straps  used  on  cylinder  harness  must  have: 


39/ 


10*  What  trt  th«  two  controlt  on  th«  air  cyllndar  assembly? 

II*  Tha  normal  poalclon  of  tha  rcsarve  air  supply  pull  rod  Is: 

12*  Tha  resarva  air  provldas  to    n^lnutea  of  breathing 

air. 

13.  Tha  manifold  consists  of: 
a« 

14.  The  air  reserve  valve  Is  a  '   ^   valve  with  a 

  override. 
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TITLE:    Doubla  Host  Ktfiulator 

STTiDT  assigi?i:etit 

C.S.5«vy  Diving  Manual,  Volww  I,  p«g««  5-3»  through  5-5 
StudanC  Gulda  Inforaatlon  Sh««t  4-2,  SAVSTIIPS  3*»A-0065 
'  STUTJT^-OUESTIOMS 

1.  Vlhy  would  t  dlvar  ualng  «  doubla  ho»«  regulator  flnd^that  hia  facial 
muAclas  start  to  fatlgua  during  a  dlvt? 

2,  Vhat  la  the  major  advantage  of  the  douhle  hoae  ayeteai? 


ASSIGHMETIT  SHEET  U-^*-10A 
TITLE!    Single  Hoae  Regulator 
STUDY  ASSIGNT-1EUT 

U.S.  Navy  Diving  J^mial   Volume  1    o«ge  5-2  and  5-3 

Student  Guide  Infonmtion  Sheet  Iw?  NAVSHIPS  099^008-0100  All  sections 
concerning  regulators. 

STUDY  QUESTIONS 

1.  List  some  ndvantagea  of  the  single  hose  regulator 

f% 

c. 
d 

2.  What  Is  the  orlnciole  disadvantage  of  the  single  hose  r*¥gulator? 


SELF  CONTAINED  UNDERWATER  BPEAWim 

APPARATUS 
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TITLE:    Open  Circuit  SCTBA  'Tharglng 

Op«n  circuit  SCUBA  cyUndars  ntat  b«  rBflll«d  or  "copped  off"  following 
•v«VT  dlv«.    The  proc«dur«  for  doing  this  Is  called  "charging".    In  this 
lesson  topic,  you  will  be  given  the  changing  air  system  ind  charging 
checklist  for  use  at  this  school.    This  information  will  pf^bably  not 
be  applicable  to  your  duty  aesignment  diving  locker.    True,  there  will 
be  simllarltleft  (a  shipU  air  system  will  have  aany  or  all  of  the  com- 
ponents of  the  school's  system),  but  it's  likely  that  it  will  not  be 
arranRed  the  ssme.    Whet  we  want  you  to  leem,  then,  is  (1)  how  to 
charge  open  circuit  SCUBA  cylinders  here  at  this  school,  (2)  general 
rules  renerdlng  open  dreult  SCOBA  cylinder  charging,,  and  (3)  the 
major  components  of  a  typical  diver's  air  system  used  to  charge  open 
circuit  SCUBA. 

REPTT^CES 
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NAVAL  SCHOOt  DICING  AND  SALVAGE  SCUBA  CHARGING  Al?  STSTIM 

Kin  somy.  (SCHOOL) 

1  -  High  Pr««sbr«  Conprtssor 

2  -  High  Prtt»aur«  Conprtssor 

3  -  High  Pi«flsurt  Air  Manifold 

4  -  To  High  Prassurt  Air  Flasks 

5  -  High  Prassurs  Cut-off  (Plsrsids) 

AIH  STATION  (BARGE) 

6  -  High  Prsssurs  Cut-off 

7  -  High  Pressure  Cut-off 

8  -  Mi  cron  Flltsr 

9  -  High  Pressure  Cut-off  SCUBA  Room 

10-  Low  Pressure  System 

Samk  CHARCPTG  STATION  (SCUBA  LOCKER) 

11-  Hlgh  Pressure  Cut-o«f  (to  H.P,  Reducer) 

12-  Hlgh  Pressure  Cut-off  (to  charging  station) 

13-  Plgh  Pressure  Reducer  -  Hand  Loaded 

14-  Hlgh  Pressure  Cut-off  (to  H.P.  Reducer) 

15-  Hlgh  Pressure  Chsrglng  Valves 

16-  SCUBA  Charging  toke 

17-  Bleed  VUve 

18-  Hlgh  Pressure  Hose 

19-  Hlgh  Presnure  Ouick  Disconnect 

20-  Hlgh  Pressure  Charging  Gauge 

21-  Bleed  Valve 


10/ 
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NSM  OPETT  CIRarrr  SCDIA  CHARCINn  checki.ist 

1.  Two  nan  tr«  requlrad  for  a  charglrg  da tall. 

2.  Insure  thara  la  suffldant  prasaure  in  the  High  Pressure  Banks  -  minimum 
of  2000pal  reading  on  tha  mmsear  gauRa. 

3.  Dataraina  what  type  of  cylinders  will  be  charxed  (2250  pal  or  jJOOO  psi). 
NEVER  MIX  BOTH  TYPES  OF  CTLOTERS       THE  SA^-IE  CKAROriG  LrT. 

4.  Insure  all  charglnp  hoses  are  securely  locl-.ed  in  Che  vigh  Pressure 
Mttlnga,  and  that  tha  hoses  are  attached  to  the  cylinders  to  be  filled. 
All  secondary  relief  valves  closed. 

5.  All  reserve  valves  on  the  cylinder  manifolds  in  the  DOWN  position. 

6.  Main  relief  valve  on  the  Cylinder  Rack  closed. 

7.  Open  all  on/off  manifold  valves. 

8.  Position  one  man  at  the  main  charging  valve,  the  other  at  the  main 
relief  valve. 

9.  Insure  that  all  other  personnel  are  kept  away  from  the  Inmedlate 
vicinity  of  the  charging  hoaes  and  fittings. 

10.  Slowly  open  the  nain  charging  valve  and  hesln  cliarging.         !TOT  EXCEED 
400  pal  per  minute. 

11.  Upon  reaching  the  maximum  rated  pal  for  the  cylinders,  main  charging 
valve  is  secured. 

12.  All  on/off  manifold  valves  are  closed.    Reserve  handles  are  placed  in 
the  UP  position.  — 

13.  Relief  Valve  Man  will  sound  off  with  "BLEEDriG  DOWN"  and  open  the  relief 
valva  slowly,  insuring  that  his  body  is  away  from  the  outlet  side  of  the- valve. 

14.  All  charging  hoses  are  disconnected  from  the  SCUBA  cylinders  and  maakin;^ 
tape  is  placed  over  the  inlet  orifice  on  the  manifolds. 

15.  Charginff  procedures  are  secured. 


ASSIGHMKNT  SWEET  4-3-lA  3Q7 
TITLE:    Op«n  Clrctilt  SCUBA  Charging  \ 
LESSON  TOPIC  OWKCTIVE 
Tarnlnal  Objective 

1.    When  th«  student  completes  thia  course  he  will  be  able  to  demonstrata  the 
open  circuit  SCI3A  charginR  procedurea  without  error. 

Enabling 'Ob j ectivea 

1.  Orally  describe  a  typical  diver's  breathing  air  system  by  tracing  it  from 
the  compreaaor/ flask  through  the  charging  lines  to  the  open  circuit  SCUBA 
cylini^ers. 

2.  Given  a  standard  print  of  a  typical  diver* s  breathing  air  system,  label 
the  physical  location  of  the  major  componants  uaing  the  proper  nooenclature. 

3.  Orally  describe  the  interrelation  of  CT.arlaa'  Law  with  charging  open 
clrctilt  SCUBA. 

4.  Given  an  open  circuit  SCUBA  charging  checklist  (for  the  available  system) 
prepare,  activate  and  secure  (after  charging)  the  air  supply  delivery  system. 

STTDY  ASSIfTTIMWrr 

U.S. Navy  T5iving  Manual,  Volume  I,  Table  5-2,  para.  5,2.1,  5.2.1.1,  5.2.1.2, 
5.2.1.3,  and  5.2.1.4 

STUTIY  QUEST! n''IS 

1.    TJhen  filling  SCUBA  cylinders,  never  use: 

a.  coTtip rested  air 

b.  oxygen 

c.  hydrogen 

d.  none  of  the  above 


2.    Mever  leave  filled  tacks  in  direct 


3.    Always  use  reliable, 
to  measure  tank  pressure. 


4.  Steel  cylinders  must  be  inspected  every   aluminum 

cylinders  every  years. 

5.  The  duration  of  air  supply  of  any  cylinder  or  combination  of  cylinders 
is  dependent  upon: 

a.  b.  c. 
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6.    According  zo  Tmble  5«3»  TI.S  ?l4vy  Diving  ?^«n\itl»  VoIum  I,  whmt  Is  th« 
air  supply  duration  of  a  sat  of  tvla  Mumlnuiii  ^0  -  SCF  SCUBA  cylinders 
usad  by  jL  dlvar  svlnning  at  0.8S  knot  at  a  dapth  of  60  faat? 


7.  Dctarnilne  cha  duration  of  air  supply  to  a  dlvar  doing  light  work  at 
90  fa«t  using  cwlA  "90"  cubic  foot  cylinders  charged  to  2500  palg.  / 


8*  iSo  nattar  what  tho  source  of  air  or  maChod  usad  In  charging  SCUBA 
cyllnderst  the  air  used  must  Ibrtet  purity  standards  established  by  the 


^«    Air  supplied  through  a  high  pressure  air  compressor  should  be  analyzed 


10*  In  the  absence  of  appropriate  naval  sources  ^  air  for  SCUBA  diving  oper- 
ations may  be  procured  from  , 


11*    Cylinders  used  in  SCHBA  operations  must  contain  the  follcrt^ng  markings: 
a* 

b. 
c* 
d. 

12.  i3  the  fastest  and  most  effective  nethod  for  charging 
open  circuit  SCUBA, 

13.  '^Then  charging  SCUBA  cylinders  using  the  cascading  system »  the  air  flow 
must  be  controlled  so  that  the  rate  of  pressure  increase  (in  the  SCUBA  cylinder) 

does  not  exceed  psig  per  .    This  control  will 

pre^nt  . 

14.  Engine-driven  compressors  used  for  charging  SCUBA  cylinder  must  be  mounted 
so  that  there  is  no*  danger  of: 


'  '1 
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TITUCi  Op«B  Clrctile  SCUBA  Charging 
ITJTItODUCTIOM 


Thtt  laportrat  ehint  to  msbttr  wh«n  coop  1« ting  this  practical  avoluclon  and, 
in  fact*  tha  antlra  laaaon  topic,  ara,  first,  charging  opan  circuit  SCUBA  is 
dangaroua  and  aafaty  pracaationa  miat  ba  obattrvad  at  all  tiaai  and,-  sa cond, 
tha  ayatflB  in  uaa  i»  for  thia  achool  only.    Your  »hlp  board  charging  system 
may  ba  diffarant  although  thara  will  ba  slailarlties  in  aqulpnant  componants. 

REFERENCES 

U«S.  Navy  Diving  Manual,  Volma  I 

EptiTpMErrr  and  j*atesial 

Opan  Circuit  SCUBA  Cylindars  raq4iring  charging  and  opan  circuit  SCTTBA 
charging  system. 

JOB  STEPS 

l.Canplate  all  itens  on  the  School's  Charging  Checklist. 
SEL?  TEST  ITIMS 

1.    What  la  tha  maxiiinin  charging  rate?    Are  you  exceeding  it? 


IMFORMATIOr;  SHEET  4-4-11 
TITLE:  Planning 
I^JTROnUCTION 

The  success  of  any  diving  operation  is  directly  related  to  the  planning 
that  went  into  it.    The  information  contained  in  this  lesson  topic  will 
provide  you  with  the  basic  data  and  references  necessary  to  plan  your 
dives  before  a  diver  enters  the  water.    Later,  you  will  be  required  to 
use  this  information  In  planning  a  practical  evolution  for  your  class. 

REFEEENCZS 

U.S.Navlng  Diving  Manual,  Volume  I 
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ASSIGIVQQIT  SHEET  4-4-U 
TITLE:  Pl«mlng 
LESSOM  TOPIC  OBJECTIVES 
T«rBlnAl  Objseclvtt 

I.  Wh«n  ch«  itudrae  conplttat  this  cours«  htt  will  b«  able  to,  given  e 
typicel  fleet  SCUBA  diving  task,  illustrate  proper  planning  procedvvet 
by  outlining  steps  necessary  for  a  successful  completion  of  the  task. 

Enabling  Objectives 

1.  Orally  dascrlbe  the  application  end/or  use  of  open  circuit  SCUBA  dlviig. 

2.  Orally  discuss,  with  class  members,  procedures  necessary  for  proper 
planning  of  the  130  feet  dive  for  qualification. 

3.  Use  the  pre-dlve  checklist  contained  In  the  U.S. Navy  Diving  ManuAl, 
/olume  I,  for  piAnnlng  the  130  feet  qualification  dive. 

STUDY  ASSIGNMENT 

U.S. Navy  Diving  Manual,  Volume  I,  Chapter  A  and  Appendix  F 
STUDY  QUESTIONS 

1.  U-hat  are  the  two  main  facets  of  the  atatement  defining  the  oblective 
or  a  diving  mission? 

2.  The  extent  and  type  of  information  gathered  for  planning  a  dive  is 
dependent  upon  three  factors.    VThat  are  they? 

3.  For  operations  involving  a  search  for  an  object  underwater »  how  can 
advance  data  help? 

A,    Most  of  the  data  gathered  for  planning  will  come  from: 

5.  What  Is  the  most  critical  weather  factor? 

6.  Extremes  of  tenpersture  are  more  of  a  problem  for  the  diver  or  topside 
personnel? 

7.  Wh«r  is  the  Equivalent  Chill  Temperature,  if  the  temperature  is  0*  and 
ther'4  are  15  mph  winds? 
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8.  Tivm  th«  Siijnal  n*n«  MCMsary  to  conv«y  th«  Mtaag*,  ""A  dlv«r 
will  b«  8«fit  am  soon  M  poaslbX*.'* 


9.  What  1«  th«  prim*  conaldarmtlon  In  d«t«rnilnlng  whether  surf«c«  vlaiblllty 
it  mdaquata  or  not? 

10.  n«pth  mumt  b«  carefully  maaaurad  by  

to  Insura  accuracy. 

11.  Vhat  is  tha  probabla  vlaiblllty  and  dlvar  mobility  c£  watar  with  a 
aand  boctoai? 

12.  XJhat  apparatus  is  usad  to  protect  the  diver  against  the  hazards  of 
uBuaually  warn  water? 

13.  Tor  any  diving  operation,  the  planninjr  effort  nuat  identify  resources 
known  to  be  available,  which  include: 


14.  Vhat  one  action,  whan  properly  completed,  will  Inaure  that  any  member 
of  the  diving  team  could  take  prompt  action  In  the  tvent  of  an  emergency? 

15.  What  are  two  conoon  failures  in  planning  diving  operations? 
1. 

2. 

16.  Good  planning  aaat  carry  the  diving  team  through  the  objective,  ______ 

and  the  proper  filing  of  all  ™<1   * 

17.  Vhat  la  the  maxlsnan  bottoa  time  allowable,  which  would  not  require  dacom- 
praaalon  for  a  diva  of  90  feat? 

18.  Except  In  an  enargancy,  SCTTHA  diving  operations  ahould  never  require 


19.  What  are  the  disadvantages  of  Defp  Sea  Diving  not  present  in  SCUBA  diving 
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20.  VThat  an  two  prlaw  factors  dattnnlnlng  cholw  of  techniqua  for  « 
particular  diving  operation? 

21.  What  apadflc  limitation  Is  placed  on  dives  in  excess  of  170  feet? 


22.  Mo  matter  hoir  logical  they  may  seen  at  the  tloe.  unauthorlied 
 to  diving  equipment  are  not  permitted, 

23.  Of  the  folloid.ng  equipment,  circle  that  which  Is  required  to  be 
aboard  a  diving  boat: 

Boat  Hook  Matches  flares  Heaving  Line  Grease 

Tank  Rack,  SCUBA         Pencils       *   Tide  Tables 

^f"?  ^Iclmate  responsibility  for  the  safe  and  effective  conduct  of 
«ii  diving  operations  rests  with: 

a.  the  divers 

b.  the  ifaster  Diver  on  board 

c.  the  Commanding  Officer 

d.  the  Topside  Diving  Officer 

25.    The  Diving  Officer  has  to  be  a  qualified  diver. 
True  False 

re;ui?^°oi%hr5?!?^^^'/°y  g^henng  appropriate  data  for  analy.in,  the 
to  hlgheJ^^Jho^l^^r  submission 

27.    Name  the  members  (by  position)  of  the  diving  crew. 


28  Insofar  as  possible,  each  member  of  the  team  should  be  qualified  to 
act  *n  any  ^  the 
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! 

TITLE  t    Surfmc*  i?wlm 
i:iTRODUCT10!f 

This  particular  practical  avolutlcm  is  an  axttnslon  of  th«  work  you  haw 
dona  in  cha  svIjbIiis  pool  during  Cha  first  waak  of  SCUtA  tralnine.    It  la 
also  a  BUPCTS  Qualification  Factor  that  a  SCUBA  divar  ba  abla  to  awlm  1000 
yarda  on  tha  aurfaca  ualng  mask,  fins  and  Ufa  vast. 

For  ravlav,  it  mar  ba  wlsa  to  raad  paragraph  5.3,1,  U.S. Navy  Diving  Manual, 
Voluna  I,  which  of  fan  basic  alapla  surfaca  avlsning  tachnlquas. 

REFK?EMCT! 

U.S. Navy  Hiving  Manual,  Vo liana  I 

EQUTPMEOT  AND  MlTIRIAi 

Bathing  Suit,  SHTB/  Faaa  rtaak.  Swim  Flna,  Life  ^est.  Snorkel,  Knife  and  Flare. 
TCat  Suit  Tops  any  l-e  worn  If  water  t«i«iper«ture  is  below  78*  or  water  Is  polluted. 

JOB  STEPS 

1.  Enter  the  water  using  the  front  step  method, 

2.  Tread  watar  until  all  students  have  entered  the  water  and  formed  a  line. 

3.  Begin  swlpwing  toward  tha  objective  (Indicated  by  the  Instructor)  at  "GO". 

4.  Complete  the  total  1000  yards  within  20  minutes. 
SELF  TEST  ITHS 

1.    Are  you  using  a  stronR,  steady  kick  from  the  hips?    Tl\is  achieves  raaxlaum 
benefits  froa  tha  s^^m  fins. 

/ 
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raTORMATION  SHEET  4-6-11 
TITLE:    UndCTvaCftr  CcmfMW  Swim 

nrnomicTiOTi 

Knowing  how  to  us€  «  conpAss  underwater  is  «  skill  necessarr  for  a  diver 
using  SCUTA,    ^/hethcr  Involved  In  clandestine  operations,  night  operations 
or  open  sea  work  where  taking  bearings  on  fixed  objects  on  the  surface  is 
difficult  or  inposslble,  the  use  of  a  compass  may  be  the  only  means  avall- 
ihle  to  the  diver  for  navigation  to  and  from  hit  objective.    The  infom*- 
tlon  contained  in  this  lesson  topic  is  designed  to  acquaint  you  with  the 
cowpass  and  its  use.    FollowlnR  the  classroom  portion,  you  a&d  your  buddy 
will  conplete  at  least  one  500  y«d  compass'  swln  for  practicS  experience. 

PHFERE^ICE 

r.S.:iavy  riving  ?*anual,  Voliane  I 
instructions  for  LS-1  Toripass 
mi  Handbook 
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HOW  TO  USE  THE  LS-1  COMPASS 

To  get  a  particular  bearing,  aim  the  bold  lubber's  line  at 
-the  target  (or  desired  direction)  and  rotate  the  bezel  until 
the  arrow  point  is  aligned  with  the  "North"  arrow  on  the  float- 
ing compass  card.     You  will  note  by  looking  into  the  side  window 
of  the  compass  that  this  action  also  aligns  the^side  numbers  of 
the  bezel  with  corresponding  side  numbers  on  the  compass  card. 
With  this  accurate  Dual  Diget  reference,  it  is  only  necesaary 
to  keep  the  corresponding  numbers  aligned  to  follow  a  predeter- 
mined course .    Any  course  deviation  by  the  diver  will  be  immedi- 
ately apparent  as  the  aligned  reference  numbers  move  out  of  the 
exact  register. 

For  less  critical  top-reading  reference  it  is  only  necessary  to 
swim  the  desired  course  while  keeping  the  "North"  arrow  point 
of  the  compass  card  aligned  with  the  corresponding  preset 
luminous  arifow  point  of  the  bezel. 

DRIFT  CALCULATION:     There  is  no  set  formula  for  drift  compensation 
because  of  the  incalculable  variations  of  current  speed  and 
swimming  speed  of  the  diver.    Even  these  two  factors  cannot  be 
assumed  to  remain  constant  on  tJie  return  or  on  subsequent  swims. 
Drift  compensation  is  therefore  left  to  the  experience  and 
common  sense  of  the  diver  as  applied  to  his  individual  needs. 

RETURN  BEARING:     The  following  section  explains  swimming  a  reciprocal 
or  direct-return  course.     However,  if  the  diver  strays  any 
consideraJsle  distance  after  reaching  his  destination,  he  shr- ild 
take  a  new  bearing  on  his  water-entry  point  and  proceed  dir^  tly 
on  the  new  return  course. 

HOW  TO  SWIM  A  RECIPROCAL  COURSE  WITH  THE  LS-'. 


It  is  often  necessary  for  the  diver  to  swim  a  considerable 
distance  to  reach  his  objective.     Because  of  possible  unavoidable 
limitations,  due  to  diminishing  air  supply  and  cold-water  exposure 
it  may  be  imperative  that  the  diver  return  to  his  wdter-entry 
point  by  the  most  direct  route.     The  direct  return- course  is  ex- 
actly 180"  opposite  the  original  course  and  is  referred  to  as  the 
"Reciprocal  Course". 

The  LS-1  eliminates  the  need  for  numerical  calculations  in  estab- 
lishing the  reciprocal  course.     The  Dual  Digit  reading  of  the 
reciprocal  course  can  be  brought  into  register  by  rotating  the 
bezel  180'.     If  the  bezel  is  rotated  180*  while  on  the  ori<^nai 
course,  the  luminous  bezel  axrow  point  will  align  with  the  - 
compass  "S".     As  the  diver  assumes  the  reciprocal  course,  the 
Morth  arrow  will  move  under  the  arrow  of  the  bezel  and  the  two 
arrow  points  will  realign.     This  will  automatically  align  the 
reciprocal  Dual  Digit  Readout  numbers  in  the  viewing  window. 
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For  a  more  precise  realignment  of  the  compass  bezel  in  setting  the 
reciprocal  course,  use  the  luminous  lubber's  line  and  the  peripheral 
bezel  degree  numbers.     For  example;     if  the  original  course  is 
30   (300'»),  the  lubber's  line  will  be  pointed  toward  the  30  and 
on  the  window  side  it  will  be  pointing  at  12  (120«) .  Using 
this  180*  reference,  turn  the  bezel  until  the  positions  of  the 
two  numbers  are  exactly  reversed,  with  the  lubber's  line  pointing 
toward  the  12  (away  from  the  diver)  and  pointing  at  the  30  on  the 
window  side  (toward  the  diver) . 

For  a  more  caeual  top-raading  reference  in  assuming  a  reciprocal 
course  (without  moving  the  bezel) ,  simply  change  direction  until 
the  compass  •*S"  is  aligned  with  the  bezel  arrow  point. 

Sometimes  under  the  pressure  of  depth  and  circumstances,  a  certain 
amount  of  confustion  is  unavoidable.     Remember  that  the  numerical 
compass  bearing  of  the  original  course  is  the  constant  and  un- 
changing factor  (discountinc  drift  and  course  deviation) .  Keeping 
this  in  mind,  it  is  always  possible  to  reestablish  the  desired 
compass  bearing  even  though  the  bezel  has  been  rotated  off  the 
original  or  intended  course. 

Where  light  and  bottom  conditions  permit,  it  is  possible  to  es- 
tablish a  visual  reference  which  may  be  advantageous  in  initial 
compass  orientation  dives.     This  is  done  simply  by  dragging  a 
discernable  furrow  in  the  bottom  before  terminating  t±ie  original 
compass  course.     This  in-line  furrow  gives  the  diver  a  "third- 
party"  reference  while  familiarizing  himself  with  the  simple 
mechanics  of  the  compass. 
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TITLE:    TTnden^ater  Compass  Swla 

LESJ?n?T  TOPir  OBjr.CTr:T:s 

Terminal  0>)j«ctlv« 

1.    When  th«  student  complatea  this  course  h«  will  be  able  to,  in  open  water » 
swim  500  rarde,  underwater,  vrith„open  circuit  SOIBA,  aa  a  member  of  a  tean, 
on  a  corrpaas  course,  arriving  at  a  deaigneted  point. 

Enablinif  Objectives 

1,  Demonstrate  the  setting  and  use  of  an  underwater  compass. 

2.  Swln  500  yards  underwater  with  open  circuit  SCUBA,  as  a  member  of  a  teem, 
on  a  compass  course,  arriving  at  a  designated  area, 

STtn5T  ASSTGrrfFTTT 

Student  Guide  Information  Sheet  4-6-21  and  4-6-31,  Underwater  Compass  Swim. 
U.S.ITavy  Diving  Manual,  Volume  I,  para.  5.1.2.6 
STUDY  QTIKSTIOIIS 

1.    IJhat  Is  the  formula  for  drift  calculation? 


2.    Vhat  is  meant  by  the  term  "reciprocal  course''? 


3.  Hurlnr  a  reciprocal  course  awln,  what  Is  the  constantt  factor? 

4.  During  compass  f amllarizatlon  dives,  what  Is  one  suggested  method  of 
securing  a  "third-party"  reference? 
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TITIEt    Undarvatsr  CompM*  Svlrt 

INTKUDUCTIOK 

0>Bpl«tion  of  this  practical  •voluCloQ  brings  you  ona  atap  doaar  po  b  a  coming 
a  cartlflad  Na^  SCUBA  Dlvar,  for  not  only  ara  eonpaaa  svlna  Isipoptant  for 
thalr  axparlanca  valua,  but  a  Buraau  of  Paraonnal  Qualification  Factor  for 
SCUBA  Dlvars  Is  to  ba  abla  to  swim  500  ^avds  on  a  compaas  eouraa. 

tfliportant  things  to  ramanbar  dt.rlng  your  swim  ara  to  keep  avcrythin?  In  line; 
tha  lubber's  Una  and  your  body,  the  lubber's  line  and  the  objective  and 
the  besal  mark  and  magnetic  north.    Parhapa  a  review  of  your  Kotetaklng 
Outline  would  be  viae  a«  this  time.  * 

RETERENCES 

U.S. Navy  Hiving  Manual,  Volume  I 
Instructions  for  LS-1  Cont^aas 

EOUIPMEOT  Aim  MATERIAL 

Bathing  Suit,  Open  Circuit  SCUBA  Face  rTaak,  Swim  Flna,  Life  Veat,  Knife,  Flare, 
SCUBA  Cylinders,  Regulator,  Watch,  Depth  Guage,  and  Compaaa.    W«t  Suits  may  be 
worn  If  the  water  temperature  Is  belov;  78*  or  the  water  la  polluted. 

JOB  STEPS 

1.  Dress  in  open  circuit  SCUBA  equipment, 

2.  Secure  a  huoy  co  the  diver  of  the  team  without  the  compaaa. 

3.  Ravalve  objective  from  the  instructor. 
Enter  the  water. 

5.  Take  initial  hearing  on  the  objective  before  leaving  the  Surface. 
Align  compaae. 

6.  Leeve  surface  and  commence  nwiomlng  toward  objective. 

a.  Keep  lubber's  line  and  body  aligned 

b.  Keep  bezel  mark  and  magnet  north  aligned. 


c.    keep  compaas  lev«l 
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7.    Upon  Arrival  «t  obj«ctlv«,  surface  and  «w*lt  workboat*    If  workboat 
Is  net  cloaa  by,  orally  Inflata  tha  lifa  vaat  and  ramaln  cloaa  to  tha 
ohjactlva  until  pickad  up. 

SELF  TEST  TTSIS 

1,  Do  you  kaap  your  body,  tha  lubbar't  Una  and  baael  marks  in  propar 
alignmant  during  tha  twin? 

2.  Ara  you  having  to  maka  larga  corrections  at  your  compass  raading 
stops? 


^0 
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TITLE:     Clearing,  Ditching,  and  Donning  Open  Circuit  SCUBA 

Phase  I 
LESSON  TOPIC  OBJECTIVES 
Terminal  Objectives 

1.  When  the  student  completes  this  course,  he  will  be  able  to  demonstrate 
procedures  for  clearing  open  circuit  SCUBA  without  error. 

2.  When  the  student  completes  this  course  he  will  be  able  to  demonstrate 
proper  procedures  for  ditching  and  donning  open  circuit  SCUBA,  In  accordance 
with  Che  U.S.  Navy  Diving  Manual. 

3.  Vhen  the  student  completes  this  course,  he  will  be  able  to,  in  open 
vater,  swim  to  a  depth  of  130  feet  using  open  circuit  SCUBA. 

Enabling  Objectives 

1.  In  a  swimming  pool,   first  at  a  depth  of  four  feet  and  then  at  a  depth  of 
at  least  nint  feet,  using  open  circuit  SCUBA,  demonstrate: 

a.  the  ability  to  breathe  underwater. 

b.  the  top  pressure  face  mask  clearing  procedure. 

c.  the  side  pressure  face  mask  clearing  procedure. 

d.  single/double  house  clearing  procedures. 

e.  buddy  breathing 

2.  At  a  swlimaing  pool,   first  at  a  depth  of  four  feet  and  then  at  a  depth  of 
at  least  nine  feet,  using  open  circuit  SCUBA,  demonstrate  ditching  and  donning 
procedures  in  accordance  with  the  U.S.  Na-^  Diving  Manual,  Volume  I. 

3.  ^In  a  swinming  pool,   first  at  a  depth  of  four  feet  and  then  at  a  depth  of 
at  least  nine  feet,  using  oPen  circuit  SCUBA,  demonstrate  ditching  and  donning 
procedures  in  accordance  with  the  U.S.  Navy  Diving  Manual,  Volume  I. 

3.     In  a  swimming  pool,  at  a  depth  of  at  least  nine  feet,  rsing  open  circuit 
SCUBA,  demonstrate  the  front  step  method  of  water  entry. 

i.     In  a  swimming  pool,  at  a  depth  of  at  least  nine  feet,  using  open  circuit 
SCUBA,  demonstrate  the  ability  to  remain  submerged  under  adverse  conditions  by 
properly  responding  tr  instructor  imposed  emergency  situations  (i.e.,  elimination 
of  air  supply,  removal  of  equipmenr.  etc.)  in  accordance  with  Diving  Training 
S^:;^dard3 . 

5.  In  open  water,  at  a  depth  of  at  least  ten  feet,  using  open  circuit  SCUBA, 
derx)nstrate : 

a.  the  ability  to  breath  underwater. 

b.  th*    top  pressure  face  mask  clearing  procedure. 

c.  the  side  pressure  face  mask  clearing  procedure. 

d.  regulator  clearing  procedures. 

6.  In  open  water,  at  a  depth  of  at  least  ten  feet,  using  open  circuit  SCUBA, 
demonstrate  the  front  step  method  of  water  entrv. 
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7,     In  open  vat«r,  at  a  depth  of  at  least  twenty  feet,  using  open  circuit 
SCUBA  and  proper  tools^  complete  the  Singla  Flange  project  in  accordance 
with  Diving  Training  Standards, 

3,     In  open  water,  at  a  depth  of  at  least  twenty  feet,  as  a  member  of  a 
£3jp-man  team,  using  open  circuit  SCUBA  and  proper  tools,  complete  the 
Two'-^Man  Flange  project  in  accordance  with  Diving  Training  Standards, 
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TITLS:    Cl««rliit,  DltehlAf  and  T)otmlas  Op«n  Clrciilt  SCtTBA 

PHASK  I  -  Swlndng  Pool 
STTTDT  ASSIGNMENT 

U.S. Navy  Dlvla«  Manual,  VoIum  1,  p«ra,  5.1,2.5,  5.2.3.2.  5.3.1,  and  5.3.3.2 
STTTDT  QDESTIONS  ' 

1.  Tft»«n«v«r  poaalbla,  wh»nj  ualng  opan  circuit  SCUBA,  entry  into  the  water 
should  ba  mada  by 

2.  Savaral  baalc  rulca  'A'^^lj  to  all  nathods  of  entering  the  water.  Complete 
the  following  t 

a.  tOfJK 

b.  TUCX 

c.  TOLD 

3.  Tha  moat  frequently  used  method  of  entering  the  water  ualng  open  circuit 
SCUBA  la  the    or  

A.    Tha  rear  Junp  or  step-in  water  entry  method  la  uaed  whan: 

5.  Tha  rear  roll  la  noraally  uaad  when  entering  tha  water  from: 

6.  If  a  diver  la  entering  «  high  to  moderate  surf  from  tha  beach,  what  entry 
method  should  be  used? 

7.  Why  aheuld  the  diva  boat  be  moored  aa  doae  to  the  diva  site  as  poaalble? 

8.  What  la  the  single  ooat  Ijnportant  factor  In  surface  swljimlng  with  srUTiA? 

9.  What  stroke  should  be  uaed  fot  short  swlaa  on  tha  surface  when  diving  SCUBA 
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JOB  SFETT  4-7-U 

TITLE:    Cltarlng  Snorkel 

E?THODUCTIOTI 

This  practical  •volution  and  aubsaquant  swlnmlng  pool  avolutlona  ara  daalgnad 
to  acquaint  you  with  the  anorkal.    Tha  snorkal  allows  tha  dlvar  to  airim  ou 
tha  surfaca  whlla  kaapiag  his  faca  In  tha  vatar,  thus  anabling  hlm^to  saarch 
shallov  dap  tha  and  conasrva  tha  SCT7BA  air  supply. 

REFERENCTS 

U.S.Navy  Diving  Manual,  ^oluna  X 
EQUIPMENT  AND  MATERIAL 

Open  Circuit  SCUBA  Face  Mask,  Swim  ?lna.  Life  Vast,  Snorkal,  and  Bathing.  Suit. 
Wet  Suit  topa  may  be  worn  if  water  temperature  is  below  78*. 

JOB  STRIPS 

1.  Tn  shallow  (4')  end  of  the  pool,  take  a  breath  and  submerge  until  the 
snorkel  fills  with  water. 

2.  Surface  and  exhale  through  snorkel  blowing  water  out. 

3.  Continue  to  breathe  through  the  snorkel. 

4.  Repeat  procedure. 
SELF  TEST  ITEMS 

1.    Perform  the  snorkel  clearing  exercise  three  (3)  tines  without  taking 
your  face  from  the  water. 
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JOB  SHEET  4 -7 -2 J 

TITLE:     Clearing  th«  Faca  Mask 

INTRODUCTION 

Tha  maatary  of  claaring  ona's  face  mask  is  an  important  skill  to 
davalop  and  ona  that  is  basic  to  using  SCUBA.    Some  water  seepage 
into  the  mask  is  a  normal  situaticsn  and  is  often  useful  in  defogging 
the  lens.    However,  too  much  water  can  be  harmful,  or,  at  least,  un- 
comfortable, so  clearing  procedxires  are  necessary.     This  particular 
practical  evolution  is  concerned  with  the  front  and  side-  pressure 
methods  of  clearing  and  doesn  not  train  in  clearing  masks  with 
purge  valves. 

REFERENCES 

U.S. Navy  Diving  Manual,  Volume  1 
EQUIPMENT  AND  MATERIALS 

Open  Circuit  SCUBA  Face  Mask,  Swim  Fins,  Life  Vest,  Snorkel,  and 
Bathing  Suit.     Wet  suit  tops  may  be  worn  if  the  water  temperature 
is  below  78*. 

JOB  STEPS 

Front  Pressure  Method  of  Clearing  the  Face  Mask 

1.  In  the  shallow  (4')  end  of  the  swimming  pool,  with  head  submerged, 
break  the  seal  and  allc  v  water  to  enter  the  face  mask. 

2.  Leaning  the  head  back,  apply  pressure  to  top  front  of  face  mask, 
while  exhaling  through  the  nose. 

3.  Continue  procedure  until  mask  is  free  of  water. 
Side  Pressure  Method  of  Clearing  the  Face  Mask 

1.  In  shallow  (4*)   end  of  the  swimming  pool,  with  head  submerged, 
break  the  seal  and  allow  water  to  enter  the  face  mask. 

2.  Leaning  head  to  one  ^ide,  apply  pressure  to  the  side  of  the  face 
mask  nearest  the  surface,  while  exhaling  through  the  nose. 

3.  Continue  the  procedure  until  the  mask  is  free  of  water. 
SELF  TEST  ITEMS 

1.  Perform  the  front  and  side  pressure  methods  of  face  mask  clearing 
at  varying  depths.  Place  mask  on  bottom  of  pool,  recover,  don,  clear 
and  return  to  the  surface. 
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JOB  SHErt  4-7-U 


TTTLI:    Surface  Swimming  %Jlth  Snorktl 

irmioDUCTTon 

Svlmlng  with  a  saorktl  la  valuabla  to  a  SHTBA  dlvar  for  two  important  reaaons. 
firsts  a  diver »  in  ralatf-v^ly  claar  watari  can  ftaarch  thallow  daptha  ualng  a 
anorkalf  thereby  conaenrLng  the  SCHBA  air  supply.    Secondly^  when  aurface  swlair- 
mlng^  ualng  the  snorkel  allova  the  diver  to  V.aep  hla  head  dovn  and  Is  leaa 
tiring.    The  evolution  of  svlmplng  with  a  snorkel  but  v/luhout  facemaak 
forces  the  diver  to  breathe  through  his  mouth  and  Is  an  excellent  pre^tralnlng 
for  ualng  SCUBA. 

^KFTRENCES 

USS.  Navy  Mvlng  rfanual*  Volxne  I 

EQUIPMENT  AND  MATK?1AL 

Hpen  circuit  SCUBA  Face  Mask,  Swim  Flns»  Life  Vest,  Snorkel,  and  Bathln?;  Suit. 
Wet  suit  tops  may  be  used  If  the  water  temperature  la  below  7B*  • 

JOB  STEPS 

1.  In  the  swlsnlng  pool,  with  face  maak  around  the  diver's  neck,  keep  face 
down  while  surface  svlnaalng,  around  pool,  ualng  a  snorkel.    Swim  using  the 
legs  only.    Repeat  as  necesaak7. 

2.  In  the  swliBulng  pool,  using  face  maak  and  snorkel,  keep  face  down  while 
surface  svisunlng  around  pool*    Swim  using  legs  only.    Repeat  as  necessary. 

SELF  TEST  ITBMS 

1.    Perform  the  surface  swirantlng,  using  snorkel,  evolutlona  without  facemask 
until  you  feel  contfortable.    This  is  an  excellent  training  aid  for  diving 
SCUBA  using  a  regulator,  as  the  diver  is  forced  to  breathe  thrWigh  his  mouth. 
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ASSlCrjfTFjrr  STfEET  4- 7-1 A 

TITLE;    Clearing.  Ditching  and  Honninp  Open  Circuit  Sa*BA 
P^a^«  IT  -  SwlmmlnR  Pool 

STiTTY  AssicrMprr 

STITW  otTSTTOMS 

ind  iL'i!.VH""*  '°  descent,  the  dlvtr  makes  final  chedia  of  Ms 

end  his  buddy's  equipment.    He  must: 

K         v"'"^'^"  *   —  <=^«ck  of  the  SCl-BA; 

should  be  eesv^  without  resistance  and  without  evidence  o/   "  

into  t'ne  systen.  ■ 


*  ,T— — — —  chack  his  buddy' syster*  for 
eepticiallv  at  ,       •  . 

  C  regulator  .it 


 *c    an~t    ^ , 

c.    Check  -his  buddy  for  loose  or  entangled 

(^ech  his  , 
—  — — — se^i* 

e.     rbecl:  buoyancy.     A  ?a^A  Tiiver  should  strive  for 
-uovoncv.   —   
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3.    T-hat  are  tvo  methods  used  to  counter  the  danner  above' 

^,    The  rate  of  descent  should  nev^r  excMd  f 
"ow  should  the  r«.  of  d.,«nt  b*   

'iv,'Ihot!d":f  "V  "'J"  cl^'ng.  m  Che  Hive  pl.n.  the 

a.  continued  under  the  sajre  plan 

•h.  continued  under  an  alternate  plan 

c.  aborted 

d.  aborted  until  discussed  wlrh  the  nivlnR  Super/lsor 
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ASSlCNKCrr  STTEIT  4-7*2A  (T^MMm  11) 

6.  Divers  Busc  Itarn  Co  bnatht  In  m 
tnd  mt  t  sttady  pmca  vhsn  ualnR  SCTTBA^n 
p«c«d  CO  th«  cyclt, 

7,  Whmt  is  Bftaot  by  ""sklp-brttthlng^'. 


8,  What  ara  the  dangars  of  sklp-braaChlng  and  braach  holding  vhan  diving  SCUBA? 

9.  A  raar^ad  Increaaa  in  braathlng  raalstancap  vhan  diving  SCUBA^  la  the  diverts 
algnal  to; 

in«    When  vorklng  In  an  area  with  a  muddy  bottomt  vhac  three  ac Clone  ahculd  be 
taken  by  the  diver? 

a« 

b. 
c. 

11«    Depth  pei*ceptlon  ondervacer  la  altered  on  a  basis  of  3  to  4«  Explaln.what 
this  veans. 

12,  If  practical »  swim    the  current  to  app reach  a  job  site. 

13,  For  a  normal  aacenc,  the  rate  should  be  approximately  .  feet 
per  minute. 

14,  Divers  should  NEVER  hold  their  breath  <?urlng  ascent  because  of  the  danger 
of 


15,  What  tvo  actions  should  be  taken  by  the  diver  to  prevent  his  head  striking 
an  object  durlnf^  ascent? 


^7 


Th«  rata  of  should  b« 


Hoif  doan  It  partaln  co  SCUBA  dtrlng? 
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JOB  SHEZT  4-7-lJ  (Ph«««  II) 

TTTLI:    Bn^athlng  Und«ri#«t«r  with  SOTBA  Equipment 
INTTOUrCTION 

Thla  will  b«  your  first  tim«  in  th«  wmttr  using  open  circuit  SCUBA.    Of  cours*/ 
th«  first  skill  to  oMter  is  hrssthing  undarwstar  ujing  th«  regulator.  Onc« 
thlt  has  b««n  nastsred.  w«  will  procsad  through  more  difficult  svolutlona. 

RETOENCES  ^ 

U.S.??«v7  nivlnr  Manual;  Voluma  I 

EQUIP^TMT  AND  MATEPIAL 

/ 

Bathing  Suit,  Op«a  Circuit  SCUBA  Faca  Mask,  Swim  Elns,  Ufa  V«^t,  VTelght  Belt, 
Double  Hoaa  l^agulator.  Double  90*s  or  72* s  Cylinders.    Wat  suit  tops  mmf  be  worn 
If  the  water  temperature  la  below  78*.  1 

JOB  STEPS 

1.  Student  dons  open  circuit  SQTBA  gear.    Place  face  mask  around  neck  and  swim 
fins  will  be  carried  on  one  am. 

\ 

2.  Enter  Che  shallow  (A')  and  of  the  swimming  pool  by"t)acklng  down  the  ladder?" 

3.  Stand  by  the  edge  of  the  pool  forming  a  semi-circle, 

4.  Place  mask  on  face. 

5.  Put  regulator  mouthpiece  in  mouth. 

6.  Take  a  breath  to  insure  proper  operation, 

7.  Submerge,  sitting  on  the  pool  bottom  with  back  to  the  side  of  the  pool. 

8.  Continue  to  breathe  at  a  alow  steady  rate  until  signalled  by  the  instructor 
to  surface. 

SEL7  TEST  ITEJC 

1.    Oo  you  feel  comfortable  breathing  with  the  regulator  underwater? 
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JOB  SHEETS  4-7-2J  (7hM«  II) 
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imE:    Slnglt/Doubla  Ho8«  RAguXaeor  Clearing  Procedurta 
LNTKUOOCTION 

When  diving  SCUBA,  thara  mxf  b«  inacancaa  whan  tha  mouthplaca  of  tha  raguLaCor 
la  raaovad  froa  tha  dlvar*a  mouth.    It  say  ba  acddantally  renovad,  as  in  tha 
eaaa  of  anagglng  tha  hoaa  and  pulling  tha  ragulator  out,  or  ranoYAl  may  ba 
nacaaaary  as  tn  buddy  braathing,  a  akill  to  ba  davalopad  later.    In  any  case, 
before  the  diver  can  contlnu*  breathing  with  the  regulator.  It  is  necessary 
to  "clear'*  it  or  remove  the  water  fro«  the  system,    la  using  a  double  hose 
regulator,  it  la  necessary  to  develop  a  physical  skill.    The  single  hose  regu- 
lator with  its  purge  button  makes  cle.^ring  aN^iaple  process.    Both  methods  are 
important  akllls  for  the  SCUBA  Diver. 

RXFTRENCES 

U.S. Navy  Diving  Manuad,  Volume  I 
EQUIPMENT  AND  MATERIAL 

Bathing  Suit,  Open  Circuit  SCUBA  Face  Mask,  Swim  Fins,  Life  Vest,  Ve_ght  Belt, 
Double/Single  Hose  Regulator,  Cylinders,  Knife  and  Flare.    Wet  Suit  tops  may 
be  worn  if  the  water  temperature  is  below  78*. 

JOB  STEPS  (DOUBLE  HOSE  RECULATOP) 

1.  Student  dons  open  circuit  SCUBA  equipment.    Stand  In  shallow  (4*)  end  of 
the  swinming  pool  with  back  to  Che  side  of  the  pool  forming  a  semi-circle 
around  the  Instructor* 

2.  Submerge,  sitting  on  the  pool  bottom,  breathing  through  the  SCUBA  regulator. 

3.  Take  a  breath. 

4.  Remove  regulator  mouthpiece  from  month,  allowing  it  to  flood. 

5.  Place  regulator  mouthpiece  in  mouth. 

6.  Roll  to  the /left  side. 

... 

7.  Squeeze  off  the  inhalation  (right)  hose  of  the  regulator. 

8.  Blow  through  the  regulator  ipouthplece  forcing  the  water  out  the  exhaust 
(left)  hose. 

9.  Releaae  the  inhalation  hose* 


10.    Take  a  ahallow  breath.     (Water  may  still  be  trapped  In  the  mouthpiece). 


JOB  STTECT  4-7-3J  (?h«ii«  II) 

11.  If  th«r«  la  watar  trapparf  In  tha  inouchplaca,  rapaat  tha  procasa.  If 
not,  raaiM  noraal  braathiag.  r       t     v  v 

JOB  STEPS  (STNCLE  HOSF  REGULATOR) 

!•    ParfoTB  stapa  1  through  4  abova, 

2.  Praaa  purga  button  cm  front  of  ragulator. 

3.  lD:iart  mouthplaca  In  mouth.  (Stepa  2  and  3  should  b«  ona  motion) 

4.  Rastaaa  nom«l  braathlng. 

Si^LP  TEST  ITEXS 

1.  Both  slngla  and  double  hoaa  regulator  clearing  procedurea  should  feel 
contort  able. 

2,  Are  you  panicky  until  you  ^er  through  the  proceddw  and  resume  nonwl 
breathing? 
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JOB  SHEET  &-7-<U  (?h«e€  II)  l^/j 
TITtE:    W«t«r  Entry 

i^rrRowicTTON 

This  is  th«  final  l«8Son  in  watar  tntry  and  will  be  accompliahed  with  open 
circuit  SCTBA  equipmant  in  placa.    Again,  throughout  training,  unlesa  ofthar- 
wisa  directed,  you  will  use  the  front-step  method  of  entering  the .water,  in 
SCUBA  gear, 

REFERENCES 

U.S. Navy  Diving  Manual,  Voluae  I 
EQUIPMENT  AMD  MATERIAL 

Bathing  Suit,  Open  Circuit  SCUBA  Face  Mask.  Life  Vaat,  Swim  Fins,  Weight  Belt, 
Double  Hose  Regulatory  Cylinders,  Knife  and  Flare.    Vet  Suit  tops  may  be  worn 
if  the  water  temperature  is  below  78*. 

JOB  STEPS 

1.  Student  stands  at  the  side  of  the  pool  (deepest  end)  dressed  in  open  circuit 
SCUBA  equipment. 

2.  Place  one  hand  over  the  face  mask  and  regulator,  holding  them  in  place 
against  the  face. 

3.  Place  the  other  hand  on  the  waist  strap  of  the  SCUBA  cylinder  harness. 
Push  downward  with  slight  pressure. 

4.  Lean  slightly  forward. 

5.  Take  a  large  step  forward  into  the  water, 
ft.    Check  out  your  buddy  upon  surfacing. 

7.     Signal  the  diving  supervisor  "©.K." 

SELF  TEST  ITEMS 

1.    Faae  mask  and  regulator  should  not  be  dislodged.    Cylinders  should  not 
strike  the  back  of  the  diver's  head« 
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smrr  4-7-5J  (Ph«M  ii) 

TITLE:    SwliB»lim  with  Op«n  Circuit  SCUBA 

nrrRODUCTioN 

Having  davalopad  .kills  in  d.arlng  opan  circuit  SCUBA  anulpnant.  watar  antry 
aoat  Important,  braathlng  undarvatar,  it's  now  ti^  to  put  them  togathir 
and  avla  undarvatar  ualng  opan  circuit  SCUBA,  » 

U.S. Navy  Hiving  Manual,  Volume  I 

EQUIpWENT  AND  MATTERIAL 

Bathing  Suit,  Open  Circuit  SCUBA  Face  Mask,  Swim  Fins,  Life  Veat,  Weight  Belt. 
Double  t^ose  Regulator,  Cylinders,  Knife,  and  Flare.  Wet  Suit  tops  may  be  wori 
If  water  temperature  la  below  78*.  p       y  « 

JOB  STFPS 

1.  With  your  buddy,  use  the  front-step  entry  method  to  enter  the  deep  end 
or  the  swunlng  pool. 

2.  Surface. 

3.  Check  out  your  buddy  fron  proper  Implacement  of  equipment. 
^.    Slgpal  supervisor  "O.K." 

!;^oi!^"'fl?  ^°  bottom  of  the  pool  and  begin  swiimlng.  (Legs  straight,  arms  at 
sides)    SwljB  around  the  pool  staying  near  the  sides. 

^.  Continue  until  signaled  by  the  instnictor  to  surface,  or  one  of  the  divine 
pair  goes  on  his  reserve  air  supply. 

SKLF  TEST  ITF?IS 

1.  Ar«  yon  breathing  at  a  slow,  steady  pace? 

2.  Can  you  clear  your  equipment  without  disrupting  your  swimming  progress? 

3.  Are  yon  comfortable? 
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ASSIGNMIOT  ^mrr  4-7-U 

TITLE:    Cl««rlng,  Ditching  and  Donning  OptaT' 'Circuit  SCUBA 

Pha««  III  -  Swljnmlng  Pool 
STUDY  ASSICmtEtJT 

n.S.Navy  Diving  Hanual,  Voluna  I,  para.  5.3.3.7  and  5.3.5;  Figure  5t45 
STUDY  QUTSTIONS 

1.  Buddy  Breaching  is  strictly  and  • 

2.  Whan  buddy  brasthlng,  aach  dlvar  should  taka  breaths  anC 

hand  the  mouthplaca  back  to  the  buddy. 

3.  TJurlng  buddy  breathing,  how  could  divers  drift  away  from  aach  other? 

4.  If  ui Ing  a  double  hoae  regulator  In  buddy  breathing,  the  mouthpiece 
should  be  kept  slightly  higher  than  the  regulator,  ^^hy? 

5.  -flien  a  situation  requiring  buddy  breathftg  occurs,  ao  attempt  should 
be  made  to  surface  until: 

6.  During  ascent,  what  must  the  diver  \/lthout  the  nouthplece  do?  T-Thy? 

7.  Vhat  are  the  first  and  second  actions  of  a  SCUBA  diver  in  a  situation 
requiring  an  emergency  ascent? 


Vhy  should  k  diver  not  ditch  his  regulator  and  cylinders  unless  absolutely 


In  an  emergency  ascent  situation,  when  a  diver  is  unconscioiw,  what  actions 
should  his  buddy  take?    T-^hat  should  he  never  do? 

in.  In  an  emergencv  ascent,  what  must  the  diver  do  from  leaving  the  bottom  until 
he  reaches  the  surface?  Why? 
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^  JOB  SHKET  4-7-lJ  (fhm  III) 
TITLE:    Buddy  Breaching 

Onm  of  th«  prla«  raasons  for  stressing  and  using  the  buddy  system  In  SCUBA 
diving  la  so  that  the  divers  can  help  each  other  In  the  event  of  equipment 
malfunction  or  other  emergency.    Buddy  breathing  Is  an  Important  function 
oi  the  buddy  systta  and,  therefore,  a  skill  to  be  developed.    To  anphaslze- 
Buddy  breathing  Is  important.    You  may  never  need  it,  but  If' you  do,  you'll 
appreciate  your  experience  during  this  practical  evolution. 

RKFEHENCES 

U.S. Navy  Diving  Manual,  Voliane  I 
EpUTPMENT  AND  MATZFIAL 

Bathing  Suit,  Open  Circuit  SCUBA  Face  Mask.  Swim  Fins.  Ufe  Vest.  Weight  Belt. 
Double- Hose  Rigulator,  CyUnders.  Knife  and  Flare.    Wet  Suit  tops  may  be  vera 
if  the  water  temperature  is  below  78*, 

JOB  STKPS 

There  are  three  (3)  positions  for  buddy  breathing;     front-to-front,  slde-by- 

aide  and  piggy  back.  Essentially,  they  are  the  same  procedure,  the  difference 
being  the  position  of  the  divers  in  relation  to  each  other. 

The  following  procedures  will  be  accomplished  In  the  following  sequence: 

a.  In  the  shallow  (4')  end  of  the  swimming  pool,  standing,  so  that  both 
divers  heads  are  out  of  the  water. 

b.  In  the  shallow  (4')  end  of  the  swimming  pool,  sitting  or  kneeling, 
so  that  both  divers  are  submerged. 

In  the  deep  (?+♦)  end  of  the  swiimiing  pool  or  swimming  around  the 
pool  with  both  divers  submerged. 

1.  One  diver  remove  his  mouthpiece.  Tsing  double  hose  regulator,  slip  one  a  no 
through  the  hose  to  keep  it  out  of  the  way. 

2.  Tlie  diver  places  his  hand  on  the  hand  wUch  the  buddv  is  using  to  hold  his 
mouthpiece,    r^i^ers  maintain  contact  by  grasping  a  strap' or  free  arm  with  their 
other  hand. 

3.  The  buddy  takes  the  meuthpiece  from  his  mouth  (after  Caking  a  breath)  and 
passes  tt  to  the  other  diver. 

4.  The  diver  will  guide  it  to  his  mouth.    Both  divers  maintain  direct  contact 
OTCh  the  mouthpiece. 
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JOB  SHEET  4-7-2 J  (Phase  III) 

5.    The  diver  Cakes  two  full  breaths- 

6«    Hand  the  mouthpiece  back  to  the  buddy* 

7.     The  buddy  takes  two  breaths  and  begins  the  cycle  again* 

3.     Repeat  these  procedures  for  front*to*f ront ,  slde-by-side  (single  hose 
only)  and  piggy  back  positions. 

SELF. TEST  ITEMS 

!•    Axe  you  panicky  waiting  for  your  buddy  to  get  the  mouthpiece  back  to  you? 
2*    Can  you  and  your  buddy  establish  a  ;::  ooth  rhythm? 
3.     Are  you  comfortable  during  this  evolution? 


JOB  SHOT  4-7-3J  (tJim  III) 

TlTtEi    Ditch  «Dd  Don  Op«n  Circuit  SCtJBA  Kquipownt  and  Emrganer  Asctnt 
Tralnlat 

INTRODUCTZOTf 

If  a  dlv«r  fuddanly  finds  hlnaalf  without  sir,  or  If  his  SCUBA  bacomas  so 
•ntsnglsd  thst  h«  cannot  fr««  it.  It  will  bs  nocsssary  for  him  to  maka  an 
anargmcy  ascant,  conalstln«  of  ditching  his  aqulpoant  and  swlning  to  tha 
aurtaca.    In  a  rami  situation.  It  would  not  ba  visa  to  ditch  all  SCUBA 
•qulpnant  (i.a.  cyllndars,  fins)  unlass  absolutely  nacassary.    For  this 
avolutlon,  howavar,  you  will  ditch  all  aqulpmant,  axcapt  tha  Ufa  vest, 
•acaad  under  «»argency  conditioM,  and  then  return  to  the  equlpinent,  don 
It,  clear  it  and  svla  off.    Again«  this  Is  a  natural  progression  of 
pravlaoAly  learned  skills, 

FEFEKEICES 

U.S. Navy  Diving  Manual;  Volume  I 
EQUIPMENT  AND  MATERIAL 

Bathing  Suit,  Open  Circuit  SCUBA  Face  Mask,  Swim  Fins,  Ufe  Vest,  Weight  Belt 
Double  Hose  Regulator,  Cylinders,  Knife  and  Flare.    Vet  Suit  tops  may  be  worn* 
if  the  water  temperature  is  below  78*.  f  / 

JOB  STEPS 

1.  Dressed  in  open  circuit  SCUBA  equipment,  descend  to  the  bottom  of  the  pool. 

2.  Sit  on  the  bottom. 

3.  Henove  the  weight  belt  and  lay  It  across  your  lap. 

4.  Pull  the  quick  release  straps  on  the  SCUBA  harness. 

5.  Holding  the  manifold  with  one  hand,  the  diver  pulls  the  SCUBA  cylinders  up 
and  ovar  his  head  while  guiding  the  tanks  with  the  ohher  hand. 

L  I'^r'Zt''  'I;*  ^*f*'  '^^'"^  "  the  cylinders 

breathl^  ^etw^en  your  legs.    Po  not  release  the  mouthpiece.    Continue  to 

7.  Remove  the  weight  helt  from  your  lap  and  place  it  across  the  SCUBA  cylinders. 

8.  Shift  to  a  face-down  position  with  legs  and  body  extended  away  from  the 

9.  While  holding  to  cylinders  with  one  hand,  remove  swim  fins  and  place  then 


» 
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JOB  SWTT  4-7-4J  (Ph««  III) 

undar  th«  cyllad«rs  (to  pnvttae  th«m  from:  floating  ««ray). 

10 «  R«mov«    tha  faca  maak.  tucking  It  nrtj  banaath  tha  cyllndars. 

11.  Taka  a  half-braath  and  raaova  tha  mouthplace»  placing  it  under  tha  qrllndars. 

12.  Sacura  tha  air  at  tha  manifold. 

1.1.  Claar  of  cha  SCUBA,  tha  divar  aaatimea  an  upright  position  and  ralsaa  ona  Aim 
abovf*  his  head. 

14.  Bagln  exhaling  and  conclnue  until  you  reach  the  surface. 

15.  npon  a  signal  from  the  Topalda  Supervisor  (lnstr«ctor) ,  take  a  breath  and 
svin  to  the  equipment  on  the  botton. 

16.  To  don  the  SCT'BA  equipmant,  reverse  the  ditching  procedures,  making  sure 
Che  gear  (re»^ulator  and  face  mask)  is  properly  cleared  before  uae. 

SELF  TEST  ITSI^S 

1.  Ditching  and  donning  should  be  done  as  fast  as  possible.  Are  you  progressing 
at  a  reasonably  steady  rate? 
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SHEZT  4-7-5J  (PhM«  17.1) 
TTXXXt    Op«n  Circuit  SCUB/4  HarrMnrnt 


INTRODUCTION 


Aa  has  bcaa  atraaaad  throufhout  your  taalalag,  SCUBA  diving  la  tha  nost 
dangaroua  of  all  tha  typaa  of  dlvlnn  uaad  la  tha  Navy.    Thla  la  baaauaa 
of  a  lack  of  dlract  contact  with  topalda  and  a  lack  of  conmunlcatlona  - 
la  othar  wrda,  tha  *wo  dlvara  (buddlaa)  ara  "on  thair  own"  (-h*a  the  .. 
nna,  Salf  Contalnad  Undatwatar  Braathlng  Apparatua) .    It  la  -  tcaasary, 
tharafora,  that  tha  Inatructora  Inaura  your  proflclancy  prior  to  allowing 
you  to  tntar  tha  opan  watar  phaaa  of  SCUBA  training.    Although  thla  la 
not  a  Tatalnal  Objactlva  and  will  not,  tharafora,  appaar  on  your  grada 
card.  It  la  a  aoat  Inportant  ehack.    If  tha  Inatructor  doaa  not  feal  you 
*£•  «"^^^el«ntjlv  proflclant  or  co«forta\)liruain8  tW^Ty^  wlTl""'not  — 
proeaad  Into  tha  aacond  waak.    *  

During  training,  tha  Inatructora  hava  baan  harraaalug  you  aa  your  skills 
incraaaa.    Tou  can  look  upon  thla  avolutlon  aa  a  "final  axam"  for  tha  weak » a 
practical  work. 


PETEHEIICES 


U.S. Navy  Diving  Manual,  Volume  I 
EQUIPMENT  AND  MATERIAL 


Bathing  Suit,  Open  Circuit  SCIJBA  Face  Maak,  Swim  Fins,  Life  Vest.  Weight  Belt 
Double  Hose  Regulator,  Cyllndera,  Knife  and  Flare.    W<*t  Suit  tops  may  be  worn* 
If  the  watar  cemperatura  la  below  78*. 


JOB  STEPS 


1.  Teama  wlU  niake  a  normal  front-atap  method  water  entry  -  air  valve  secured 
at  the  stop  valve,  face  mask  on  the  bottom  of  the  J)ool  at  the  deepest  end. 

2.  After  entry,  divers  turn  air  on,  clear  regulator- 

3.  Recover,  clear  and  don  face  maak. 

4.  Tern  mcmbars  (buddies)  check  each  other  for  equipment  allgmneftt  and  oper- 
ation.   Make  adjuatnants  aa  neceaaary. 

"A  ^^.^•^/•t«n»^nin8  everything  Is  "Go",  both  team  menbers  signal  the  instructor 
O.K.    and  swIjb  off. 


6.  Teams  will  circle  the  swlsiBlng  pool  in  a  countcr-clockwlsa  diraccion  remain- 
ing subterged. 


JOB  SHEET  (Pha««  III) 


7.    rmm  m«Bb«rB  wlU  Ignor*  any  aetlvlty  rsgardlng  othar  ctm.    At  no  tljnt 
will  ttaa  mflBbttrt  «ngag«  In  harrasnane  of  othar  taama. 

A,  "imm  naabaca  will  aaalsC  aach  oehar  during  cha^  amargancy  situations  vhlch 
vlll  ba  lspoa«d  by  ch«  Inatructors. 

9.    tmmm  vtH  taaln  tubsargad  and  contlnua  svlnmlng  until  both  taw  maabjrs 
ara  on  raaawa  air  supply.    Ac  thla  tlna,  dlvara  will  surfaca.  orally  inflata 
thalr  Ufa  vaata  and  tiwta  on  tha  surfaca  until  tha  harrassmant  axardsa  Is 
complatad.    STPPEUT  DIVW^S  AKg  NOT  ALLOWED  TO  ffJST  ON  THT  SUjZ  0?  THE  SWCflfTTG 
POOL  AT  AWY  T3KE  PURT.?TC  FARRASflgNT. 

REMEMBER,  thla  Is  a  culmination  of  your  SCtTBA  training  during  thla  first  waak, 
sad,  aa  auch.  Is  tai.tlng  you  on  your  acqulrad  knovladga  and  skills  In  the  uaa 
of  tha  opan  circuit  SCUBA  aqulpaant  and  your  understanding  of  aaargancy  pro- 
caduras . 
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JOB  SFEET  4-7-U 
TTTLZ:    Sinsl*  Flangt  and  TwoWIan  FlAng*  Projacta 
PhaM  XV  -  Op«n  Watar 

Thtt  eovplatiott  of  th«  Singla  Flangt  and  Two-Man  Pl«ug«  Projects  will  provide 
you  with  •xp«rl«nc«  In  parfoming  Mchaxilcal  work,  ualng  op«n  clrculp  ^ITBA, 


in  a  atatlonaxy  position.    It  also  provldas  altaaclona  whara*  (1)  you  will 
ha  WD  rising  alonn,  surfaca  tandad,  and  (2)  you  will  ba  working  with  a  partnar 
on  a  projact  that  roqulras  a  degrea  of  taanwork  to  ba  complatad  auccaaafully* 

RKITR2ITCES 


U.S.Mavy  Pl'/ing  Jfanual 

KCt^IP^tEJTT  Aim  ^aTOTAL 

Bathing  Suit,  O^mn  Circuit  SOTBA  Faca  Mask,  Swim  'Ins,  Life  Vest,  Weight  Belt, 
Regulator,  Cylinders,  Knife,  and  Flare,  VJet  Suit  tops  may  be  won^  if  the  wate 
teinparature  is  belw  73*  • 

JOB  STEPS  (SVJniE  FLAJTCE) 

1^    Diver  dresses  i     7p«n  circuit  SCTTBA  equipment.    Secure  a  tending  line 
around  his  waist • 

2*    Diver  vlll  use  proper  line-pull  signals  through :)ut  this  evolution. 

3.    Use  front-step  nethod  of  water  entry.  ' 

A.     Surface,  check  equipment,  signal  instructor,  '*0.K."  and  descend  to 


5.  Diver  removes  nuts,  bolts  and  gasket,  (Put  nuts  and  bolts  in  tool  bag) 

/S,  Use  line-pull  signals  and  send  for  square  nark, 

7.  Secure  gaaket  to  squanl  nark  and  send  it  topside. 

^.  Pecover  gasket  from  topside. 

0.  ^eessembie  flange  in  reverse  order  making  sure  bench  marks  are  aligned 

and  s^^ttC  is  in  placet 

1^^  Come  to  surface. 


bottom. 


JOB  SHIFT  4-7-2J  IV) 
JOB  STEPS  CTCO-JtAN  FtAKCI!) 


!•    Two  divers  drtsa  in  op«n  circuit  SCUTA  equiptntnt,    S«cur«  a  tnldlng  lln« 
around  both  div«r*t  valsca« 

2*    Both  dlvmri  ua«  proper  lin«^ull  slfjnala  during  thia  avolutlon*. 

3.    J3%m  front-acap  machod  of  vatar  antry. 

4*    Surfacat  chack  aqulpmant,  algnal  inatructor^  "O.K/*  and  descend  to  bottom* 
5.    Kach  diver  dlaaaaanblea  a  flange  and  ramovea  Che  rubber  gasket. 
6«    Diver  '1  reqtieota  a  square  mark« 

7.    Diver  91  securea  both  gaskets  to  the  square  mark  and  sands  it  topside. 
1.    Recover  gaskets* 

^.    Both  divers  replace  their  respective  gaskets  and  secure  them  \rLth 
nuts  and  bolts. 

10.  Come  to  surface. 


n^roRyATioN  shket  4-9-11 

TITLE:     Night  Botta©  Search 
rJTFODUCTION 

Because  of  the  taobillty  and  minimuDi  bottom  disturbance,  SCVZA  Is  ideally 
suited  for  searching  operations.    Aa  such»  it  has  become  Important  to 
law  enforncment  u^    cs  aa  well  aa  the  military.    The  Information  plus  the 
practical  evolutions  contained  in  this  lesson  topic  vlll  provide  you  with 
Che  basics  needed  bo  become  proficient  at  searching  and  searching  techniques 
during  daylight  and  da^k^  using  open  circuit  SCUBA. 

REF^ENCES  / 

U.S.riavy  Diving  Manual,  Voliane  I 
r:AVSPTPS  Inst.  9940. 16A 
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PLATFORM 
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LINE 'PULL  SI6NALS 
7  PULLS-  OH/OFF 

aeARCHm  signals 

1  PULL  -  STOP.  UBARCH 
WHERi  YOU  ARE. 

'  Z  PULLS  -  WITH  STRAW, 
COME  TO  TENDER, 
WITH  SLACK,  BACK 
OUT. 

3  PULLS  -  Move 


SURFACE  TENDED  SEARCH 
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CIRCLING  LINE  SEARCH 
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JACK  STAY  SEARCH 


RECTANGUUR 
SEA/tCf/  AREA 


STATIOHARV 
BUOY 
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JACK  STAY  SEARCH 
(CIRCULAR  AREA) 


ASSlG?f!FTTr  SHEET  4-9- U  ' 
TITLE:    Nlghc  Boctm  S«areh 
LESSON  TOFIC  OBJECTIVES 
T«nlnal  Objtctiv* 

1.    Wh«n  th«  •tud«nt  ca«pl«t««  this  course,  he  will,  in  open  water,  *t  night, 
ueing  open  drwilt  SCUBA,  «a  e  member  of  e  two-men  team,  recover  e  specified 
object  frtm  e  depth  of  at  leest  thirty  (30)  feet  using  e  circling  line,  within 
thirty  ("30)  nlnutes.  .> 

Ensbllni?  Objective; 

1.  Orslly  define  terns  used  in  circling  line.  Jack  stay  j\d  surface  tended 
methods  of  bottom  searching  using  open  circuit  "SCUBA. 

2.  Orally  explain  the  usage  of  the  circling  line.  Jade  stay  and  surface 
tended  methods  of  searching. 

3.  'remonstrate  procedures  for  assembling  equlprent  and  setting  a  circling 
line. 

4.  Using  circling  line  and  J ick  stay  techniques,  conduct  searching  operations 
during  daylight  hours,  recovering  a  specified  object  from  the  bottom. 

5.  Use  proper  surface  tended  searching  procedures  and  signals  during  open 
circuit  SCUBA  Diving  training  activities. 

STUDY  ASS  ICm  TENT 

U.S.  ^Tavy  Diving  Manual,  Volume  I,  para.  6.4.6.2 
STUDY  QUESTIONS 

1.  The  primary  method  for  searching  on  the  bottom  is: 

2.  If  a  diver  makes  a  full  search  using  a  distance  line  (circling  line),  but 
has  not  yet  found  the  object,  what  should  be  done  next? 

3.  Vhat  is  done  onee  the  object  of  the  search  is  located? 


JOB  SHEET  4-C-lJ 

TITU:    ClrcUng  Line  Starch 

IJTTOnuCTTOr 

Thl»  is  on«  of  thr««  searching  projects  you  \rlll  coop  It  t«  during  your  SCT7BA 
course.    The  circling  line  Is  «  very  effective  technique  for  searching  jiwall 
to  Intermediate  size  areas  using  one  diver, 

^KrERJTNCES 

U.S.IIavy  Hiving  Manual,  Volune  I 
EOUI??^EITT  AITT^  JUTERIAL 

Bathing  Suit,  Open  Circuit  StTBA  Face  Mflsk,  Swim  ^ins.  Life  Vest.  Knife,  Flare, 
Cylinders,  Regulator,  Depth  Ouage  and  Wrist  Vatch.    T-7et  Suits  mav  be  worn  if 
water  temperature  is  below  78*  or  water  is  polluted. 

Circling  Line  equipment  -  one  clianp,  buoy  line,  buoy  and  swln  line 
JOB  STEPS 

1.  Diver  dresses  in  open  circuit  SCTBA  equ^-pmcnt. 

2.  Enter  water  and  swln  to  buoy  carrying  swira  line. 

3.  Give  O.K.  Signal  and  descend  on  buoy  line. 

4.  On  arrival  at  clump,  attach  swim  line. 

5.  Move  to  first  knot^and  complete  a  360*  sweep. 

6.  Move  to  second  knot  and  corrplete  a  360*  sweep. 

7.  Continue  until  object  is  found, 

9.    Upon  finding  object,  attach  a  line  and  bring  it  to  the  surface. 
^,    Cotoe  out  of  the  water  brlnginp;  object  of  search. 
SKir  TEST  ITD'S 

1.  Are  you  starring  on  the  Viotcon  during  your  searching  pattern? 

2.  Are  you  searching  all  the  area  between  where  you  are  now  and  vour 
previous  position? 


4  \ '! 


ERIC 


JOB  SHETT  4-9-2J 


TmZ:    Night  BottoB  Search  (Surface  Tended  Circling  Line) 


KrraooucTiON 

This  practlcml  evolution  la  your  Temtnal  Objective  so  far  aa  searching 
procedures  are  concerned  and  a  BUPOS  Qualification  Factor  for  SCUBA 
nivers  as  *iell.    It  is  made  even  nore  interesting  by  adding  the  psycho- 
logical factor  of  darkness.    The  procedures  are  the  asDe,  however, ^sb  just 
rem«iber  what  you  ve  learned  and  you'll  have  no  problems.    You  will  be 
tended  from  the  surface  during  this  evolution,  so  be  sensitive  to  the 
slgnAls  of  your  tender,  and  ANSITP  ALL  SIGTTALS. 

RE7EKENCES 

n.S.riavy  Diving  Manual,  Volme  I 

EQUIFMEjrr  AMT5  yATT^RIAL 

Bathing  Suit,  Open  Circuit  SCUBA  Face  Mask,  Swla  Fins,  Life  Vest,  Knife,  Flare 
Strobe  Light.  Cylinders,  Regulator,  Depth  Guage,  Wrist  Watch  and  Diving  Light. 
Vet  Suits  nay  be  worn  if  water  tenperature  Is  below  78*  or  water  is  polluted. 

Circling  Line  Equipoent  -  buoy,  buoy  line,  clump  and  swim  line    Tending  line. 

JOB  STEPS 

1.  t>lvcr  dresses  in  open  circuit     UBA  equipment. 

2.  Attach  tending  line  around  divers  waist. 

3.  Enter  water  and  gwln  to  the  buoy,  earring  swln  line. 

4.  Givesproper  signals  (O.K.)  and  line-pull  signals  and  descend  to  bottom. 

5.  On  arrival  at  duap,  attach  svtm  line. 

fi.  Move  to  first  knot,  and  signal  tender  that  you  aru  on-  the  bottom. 

7.  Tender  will  put  diver  on  searching  signals  (7  pulls). 

8.  Begin  swlnmlng  to  complete  a  "jen^  sweep,  thus: 
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JOB  SnETT  4-9- U 

9.  Turning  at  th«  top  of  th«  360*  tvctp  do«a  not  allow  tha  tanding  line 
and  buoy  Una  to  hacona  antanglad,  B«  icnaitlva  to  tandar'a  signals. 

10.  Continue  avlawlng  and  moving  out  on  knots  until  objact  la  found. 

11.  Penovw  diver  from  searching  slgnAla, 

12.  Diver  attaches  a  line  to  the  object,  gives  proper  signals  and  comes  t 
the  surface, 

13.  Cone  out  of  the  water,  bringing  the  object. 
STIF  T^ST  ITEMS 

1.  Are  vou  responding  quickly  to  tender's  signals? 

2.  Are  you  covering  the  entire  area  between  where  you  are  now  and  your 
previous  position? 
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JOB  SHETT  4-*^AJ 

TXTIE:    Jack  Stay  Search 

INTHODUC7I0rJ 

This  final  practical  aaarchlng  avolutlon  la  baat  uaad  vhtn  aaarchlng  a  large 
area«    In  thla  particular  evolution,  tvo  dlvera  are  used  although  the  jack 
stay  can  he  readily  uiied  with  one  diver  on  a  line*  or  several  divers  on  a 
Una.    Th#»  Important  thing  to  remember  when  completing  the  Jack  stay  Is  that 
the  clumps  must  be  moved  In  the  same  direction  la  order  to  maintain  the 
rectangular  pattern.    It  Is  easy  to  become  confused  on  this,  so  thlnkl 

RE7TRKNCSS 

U^S^TIavy  Tlvlng  Manual,  Volime  I 
EnUIPMETT  AND  MATERIAL 

Bathing  Suit,  Open  Circuit  SCUBA  Face  Mask,  Svlm  71ns,  Life  Vest,  Knife, 
Flare,  Cylinders,  Regulator,  Depth  Guage  and  Wrist  Watch*  Wet  Suits  may 
be  worn  If  the  water  temperature  Is  below  78*  or  water  is  polluted* 

Jack  Stay  Equipment;     2  buoys,  2  buoy  lines,  2  clumps,  swim  line. 

JOB  STEPS 

1.  Diver  dresses  In  open  circuit  SCUBA  equipment. 

2.  Enter  water  and  swim  to  buoy 

3.  Signal  0*K«  and  leave  surface* 

4.  With  one  diver  on  each  side  of  the  svlm  line,  holding  to  swim  line, 
cotanence  swimming  to  buoy  #2* 

5.  Upon  arrival,  move  buoy       in  the  direction  of  the  aearch* 
6*    Swim  back  to  buoy  1*1,  searching  all  the  wsy* 

7*    Move  buoy  fil  in  the  direction  of  the  search  and  the  same  distance  that 
buoy  #2  has  been  moved* 

3*    Svlm  to  buoy  ^^2,  searching  all  the  way* 
9*    Continue  this  until  object  is  found* 

10*  Attach  a  line  to^the  project  and  bring  it  to  the  surface* 

11*  Standby  to  have  the  workboat  pick  up  divers. 
SELF  TEST  ITEMS 

1*  Are  ymi  TOVng  both  buoys  in  the  direct' on  of  the  search  •^nd  unnroir "i>*t 
the  same  dl'^t^ince? 

2.  Are  you  communlcntirig  and  coordinating  your  efforts  iH.th  your  oertner? 


IHFOFMATION  SHIET  4-10-11 


TITLE:    Undarvattr  Hull  Insptctlon 
IimtODUCTION 

This  lafonAtioti  sh««t  la  dsa-  ^ad  Co  pro^-lda  you  with  Inforfflatlbn  on 
undarwacar  hull  Inapactlon,     primary  funcvlon  of  opan  circuit  SCUBA 
diving.    Matarlal  contalnad  AarAln  haa  baan  axtractad  from  Voluma  1, 
Uodanratar  Work  Tachnlquaa  Manual.    A  thorough  undarstandlng  of  thla 
information  la  aaaantial  in  ordar  that  you  can  procaad  through  tha 
practical  avolutlon  aasodatad  vlth  it,  as  wall  aa  ralata  it  to  flaat 
diving  jobs  you  will  encountar  folloirlng  graduation  from  thla  couraa. 

RETEllEKCES 

U.S.  Navy  Undarwatar  Work  Techniques  Manual*  Voluma  1 
INFORMATION 

Ganaral:    Although  active  flaat  ships  have  a  vide  variation  of  hull 
sizes  and  configuration,  hull  inapections  are  generally  qulta  similar 
in  procedure.     It  is  possible  to  describe  a  technique  for  hull  inspec- 
tions applicable  in  most  respects  to  all  ships.    As  Is  true  in  the  case 
of  all  undervater  tasks,  thorough  planning  is  the  key  to  successful 
execution  of  the  job.    This  is  especially  Inportaxit  in  tha  case  of  hull 
inspections  since  the  entire  undervater  hull  and  all  appurtenances  are 
included,  with  moat  of  the  ship* a  departments  involved.  Accordingly, 
the  preparat4.on  of  the  plans  in  written  form  Is  especially  desireable. 

Task:    Underwater  hull  inspection  involves  the  examination  of  the  entire 
exterior  underwater  hull  and  appurtenances  to  determine  the  condition  and 
the  need  for  repairs.    When  available,  it  includes  closed  circuit  tele- 
vision coverage  of  the  inspection  to  assist  the  evaluation  of  the  inspec- 
tion. 

When  tidal  currents  are  not  a  factor,  the  inapectlon  may  atart  at  the 
stem  or  at  the  bow  depending  on  preferencea  or  physical  conditions.  When 
tidal  current  la  a  factor,  the  direction  la  chosen  on  the  baals  of  facili- 
tating- the  work  and  providing  the  beat  security  for  the  diving  team  and 
the  boat.    In  this  descrlptl'on,  the  inspection  is  started  at  the  stem 
because  this  la  the  preference  of  most  tender  and  repair  ship  divers.  Two 
divers  are  usually  used,  each  inspecting  half  of  the  ship  from  stem  to 
bow  and  vlth  one  diver  working  to  port  and  the  other  to  starboard. 

The  Jivers  will  generally  take  their  air  supply  from  the  air  flasks  in  the 
^at,  in  a  fleet  Job.    This  is  a  matter  of  equipment  availability,  condition 


IHP01MATI019  SHEET  4-10-21 


of  th«  •quip— at  t  boat  storagt,  working  ipaca  and  preferMctt. 

TachniqiM!    Prior  to  beginning  InApaction,  th«  pmsc  undarvattr  hull  his-^ 
should  bm  rvvloirad  with  particular  acttntion  to  previoxis  paint  con<^ 
ditiona,  gnugaat  danta^  serapaa,  appurtanancaa  and  any  othar  points  ra- 
quiring  scrutiny « 

(1)  Tag-out  procadura 

(2)  Frovida  Lights  as  raquirad 

Ruddar: 

Taka  ruddar  claaranca  maaauramants  with  insida  calipars  for  compari- 
son with  prairioua  raadinga  to  datamina  sag.    Maasuramant  is  mada  batvean 
tha  forvard  uppanoat  part  of  tha  ruddar  and  tha  naarast  hull  surfaca. 
Saa  illuatration  for  rapraaantativa  axamples  of  clearances. 

ChacK  tha  ruddar  plugs,    Somatimas  thart  are  four,  sometimas  tvo- 
on%  0t'  tha  (op  and  one  at  tha  bottom.    Insure  that  tha  plugs  are  In  place 
Bp^i  sacu^#f 

Check  tha  overall  physical  appearance  for  cracks  In  the  welds ^  cracks 
in  ruddar  surfaces,  gouges,  scrapes,  and  any  marks  which  Indicate  the  rudder 
haa  contacted  soma  foral,{n  object, 

Sound  tha  rudder  for  possible  flooding  by  tapping  on  the  surface. 
(S^.^ure  plugs  and  a  good  physical  appearance  should  Indicate  tha^  there 
haa  net  been  any  flooding,  but  tha  tapping  test  provides  added  Inaurances). 

Check  the.  ruddar  post  retainer  ring  bolts  with  their  associated  safety 
wiring.    These* should  be  secure  since  they  retain  the  ring  which  supports 
the  packing  gland  around  tha  post. 

Propellers t 

Check  the  dunce  cap  to  insure  that  it  is  secure  in  place. 

Check  the  cover  plate  halves  aft  of  the  propeller  for  their  physical 
appearance  a^d  security. 

Locate  the  eyebolt-fltting  plug  in  the  hub  of  the  propeller.  Insure 
that  tha  plug  Is  in  place  and  secure.    Use  this  plug  as  a  standard  or  zero 
point  flor  ttuAbaring  tha  blades  on  tha  propeller.    Number  each  blade  in 
succession  clockxd.sa  aa  the  propeller  is  viewed  from  the  stem  towards  the 
bow.    Tha  first  blade  is  *1,  the  next  Is  i*2,  and  tht*  next  f>3,  and  so  forth, 
until  all  blades  are  numbered.    The  purpose  of  numherlnj^  the  blades  is  to 
compara  the  previous  reports  on  biade  conditions  vlth  the  current  inspection 
findings. 

Chedc  t*-e  overall  physical  appearance  of  pacH  Made  ^tartlnt;  with  -^1. 
Inspect  the  peripheral  ed<;e  for  nicks,  curls,  cMps,  cracks  or  other  apparen 
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damag*.    Us*  th«  ruler  to  mttAsurB  appmrent  danage  as  practicable. 

Inspect  the  face  and  back  for  cavitation  effects.    These  effects  can 
be  identified  by  little  pocked  holes  on  the  bUde  surface. 

Check  the  rope  guard  forvard  of  the  propeller  for  security  in  place 
and  corrosion. 

Struts  to  Stem  Tubes: 

Check  the  external  primary  strut  housing  and  prinary  strut  for  appar- 
ent danage,  such  as  gouges,  nicks,  cavitations,  etc. 

Several  types  of  ships  have  zincs  located  on  the  hull  above  the  V- 
shape  of  the  main  strut  running  fore  and  aft.    As  the  inspection  progress- 
es from  the  propellers,  check  the  zincs.  (Zincs  nay  be  bolted  on  or  welded 
in  place).    Deterioration  is  usually  most  severe  at  the  after  end.  Note 
the  percentage  of  aincs  remaining. 

Check  the  fairwater  halves  at  the  forward  end  of  the  primary  strut 
for  rigidity,  security  and  any  apparent  damage.    Fairwaters  are  in  tvo 
halves  and  are  usually  secured  by  screws  or  welded  or  both. 

Swim  forward  on  the  shaft  taking  constant  note  of  the  Protective 
Rubber  Coating  (PRC)  conditions.    This  coating  may  be  spraved  rather  than 
wrapped  like  tape. 

Inspect  the  fairwater  aft  of  the  secondary  strut  in  the  same  manner 
as  the  inspaction  of  the  other  fairwater  in  the  step  above. 

Inspect  the  external  secondary  strut  housing  and  secondary  strut. 
This  is  a  repeat  of  the  first  step  of  strut  inspection. 

Repeat  the  step  above  for  Inspection  of  the  fairwater  f^   -^ard  of  the 
secondary  strut  housing. 

Continue  up  the  sfiaft  and  check  the  PRC  cone ' t ion  all  the  way  to  the 
stem  tube  fairwater. 

Check  the  fairwater  on  the  stem  tube,  as  above. 

Inspect  the  external  housing  of  the  stem  tube-.    Check  the  dead  lights 
in^the  stem  tube  to  see  if  it  Is  clear  within  the  tube.    Dead  Lights  are 
obiong  hoies  which  have  a  race  track  shape,     (Some  ships  do  not  have  dead 
lights) . 


Mote: 


If  one  diver  is  cond*ctlng  the  Inspection,  duplicate  steps  for  th( 
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ruddar,  prop«ll«r,  and  struts  on  the  opposite »sid«  at  this  time* 

Regardleaa  of  the  number  of  propellers  (1  or  4)»  the  nimber  of 
struts  (1  or  2)  or  even  If  the  propeller  Is  configured  directly  to  the 
hull,  the  sequence  indicated  for  the  rudder,  propeller  and  struts  need 
be  modified  only  to  the  extent  of  eliminating  those  steps  which  are  not 
applicable « 

Engineering  Underwater  Space: 

Prior  to  diving  for  Inspection  of  engineering  underwater  spaces, 
check  again  to  insure  free  water  around  the  hull  for  diver  safety.  A 
minimw  positive  clearance  of  two  feet  should  be  assured.    This  clear- 
ance is  not  a  problem  in  those  situations  where  a  ship  is  at  anchor  or 
**Med**  moored  (stem  to  the  pier)  or  nested  together  with  camel  standoffs 
between  the  nested  ships* 

Inspect  the  bilge  i^eel*    The  illustration  shows  that  the  bilge  keel 
is  generally  located  in  the  center  half  of  the  ships,  usually  extending 
from  the  after  most  engineering  fireroom  forward  to  the  area  abreast  of 
Che  ship's  bridge  area.    Check  the  bilge  keel  for  apparent  damage.  The 
leading  or  forward  edge  usually  is  the  part  which  is  most  susceptible  to 
roll  back  or  damage.    As  the  inspection  progresses  along  the  bilge  keel, 
check  for  the  material  condition  of  the  zincs.     In  some  cases »  zincs  may 
be  at  either  end,  or  one  end  only,  or  in  the  middle,  or  Just  above  the 
bilge  keel  and  parallel  to  it.    Note  the  percentage  of  zincs  remaining. 

:^ext»  proceed  to  the  vicinity  of  the  main  scoop  injection  and  locate 
it  by  having  a  member  of  the  ship's  force  sound  the  hull  with  a  slow, 
steady  tapping  noise  from  within.    Check  for  marine  growth  or  Anything 
whicli  may  foul  th'S  gratings.    Check  the  gratings  for  security. 

Repeat  the  same  procedure  for  the  m  .in  circulation  pump  suctions. 

Inspect  any  other  hull  openings  in  the  engineering  spaces  as  specifi- 
cally requested  by  the  ship  or  which  may  be  seen  along  the  inspection  route. 
MoceV    If  only  one  diver  is  performing  the  inspection  (not  in  school  situ- 
ation) duplicate  the  Engineering  Underwater  Inspection  for  the  otherslde, 
including  bilge  keel  and  zincs •    Then  proceed  forward  to  the  bow  area  to 
Inspect  the  sonar  dome,  as  applicable. 

If  two  divers  are  inspecting,  one  diver  proceeds  to  the  sonar  dome 
on'the  side  he  is  Inspecting.    The  other  may  secure. 

Sonar  Dome  (As  applicable): 

While  proceeding  forward  to  inspect  the  sonar  dome,  locate  the  draft 
siarkines  on  the  bow.     Follow  the  markings  downward  to  the  sonar  dome  at  the 
keel.     Inspect  the  dome.    (Hieck  the  face^  the  bottom^  the  port  and  starboard 
sides  for  general  freedom  from  grnwth,  scratches^  marks  and  damage*  Also 
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ch«ck  the  condition  of  th«  fairing  strip  where  bolts  secure  the  dome  to 
the  hull.    The  older  types  of  soner  are  bolted  to  the  hull;  the  never 
models  are  either  welded  to  the  htai  or  configured  ae  part  of  the  hull 
*t  the  bov.    Note: -If  the  sonar  dome  la  configured  to  the  hull  at  the  bow» 
swla  forward  from  the  bilge  keel  to  the  ship's  keel.    Inspect  the  keel  for 
bad  growth,  peeling  or  loose  paint  forward  to  the  hull  configured  sonar. 

Inspect  the  hull  configured  sonar  dome.    Check  the  face,  che  bottom, 
the  port  and  starboard  sides  for  general  freedom  from  growth,  scratches, 
marks,  pitting  and  other  apparent  damiige. 

Ship's  Keel  and  Stem 

When  the  keel  mounted  sonar  dome  inspection  is  completed,  extend  for- 
ward and  swim  alongside  the  keel,  inspecting  for  bad  growth,  peeling  or 
loose  paint. 

Follow  the  keel  up  to  the  stem.     Inspect  the  stem  for  any  distortion 
or  other  apparent  damage.    Inspection  is  completed;  clear  the  water. 
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STEWC 


Rudd«r 
Pose 


nnst«pp«d 
Rudder 


M«uur«  Cl««raac« 
h«r«  (Approz.  9-12") 


Flush  Typs 
Plu$« 


1  '  ■mil,* 

Measure  Ctesrsnce 
Here 

Mesaure  Clesrsnce 
Here  (Approx.  11/2**  to  3") 


fnxPPED  RUDDER 


Ejr.\KT»LES  OF  RUTDER  CIcAHANCES 


PROPELLER 


ZINCS 

(fore  fi  aft) 


SECONDARY 
STRUT 


DEAD  LIGHTS 
(not  on  all  stem 
tubes) 


SECONDARY 

STRUT 
HOUSING 


SHAFT  WITH 
PROTECTIVE 
RUBBER  COATING 

NOTE  I 


St 

CD 


o 
I 


M 


Nionerals  jindlcate  general 
sequence  for  inspection 
from  Btern  to  bow  for  any 
single  propeller/ahaft  with 
two  struts. 
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TH^Hr  BI-ADED  ?T>C?ELLOT> 


EYEBOLT 


FITTIIIG 


TZTZ  31-\DKn  P?C?KLLCT? 


frjLL  rONFICURED 
SONAR 


r 
? 

O 


KEEL  liOIiT^TEP  SONAR 
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TvnryM.  m.r  and  PLnN  typf.s  ij/h  infLL 
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TITLZ:    Uad«rv«t«r  Hull  Inapacclon  r 
LZSSOH  TOPIC  OBJECTIVES 
Tsrslnal  Obj«ctlv« 

1.    Wh«n  thtt  aeuflftnt  conplttst  this  course,  ha  will  b«  abla  to,  aa  a  oMittbar 
of  a  taan.  In  op«Q  vatar,  at  night,  ualng  opan  circuit  SCUBA,  conduct  a 
datallad  undervatar  hull  inapactlon  of  a  dealgnatad  craft.    File  a  written 
raport  with  tha  InatructOr  which  spadflfa  propallara,  shafting,  niddars, 
sonar  aqulpoant  (if  applicabla) ,  undarwatar  fittings,  and  ganaral  hull 
CQQdltlona  to  Induda  applicabla  naaauremanta,  marina  growth  and  othar 
spadflca  aa  Inatructad. 

Enabling  Objactlvaa 

1.  Orally  axplaln  £ha  function (s)  of  a  detailed  underwater  hull  Inspection. 

2.  Given  an  illustration  of  a  typical  Navy  subnarlna  and  surface  vessel, 
locate  points  included  in  a  detailed  underwater  hull  inspection,  describing 
neaauraments  taken  and  conditions  ob*arved  during  such  an  inspection. 

3.  Given  a  description  of  a  typical  surface  vessel  hull,  write  an  inspec- 
tion report  ualng  proper  terminology,  measurement  data  and  organization. 

4.  In  op«n  water »  in  daylight,  as  a  ra«ab«r  of  a  team  and  using  open  dr- 
ciilt  SCUBA,  conduct  a  datailed  underwater  hull  Inepection  <3n  an  available 
craft •    Provide  a  verbal  report  ro  the  instructor. 

STUDT^ASSIGN?1E:rr 

Student  Guide  Ihfonnatlon  Sheet  ^-10-11  through  4-10-101,  Dnden/ater  Hull 
Inspection. 

U.S^Navy  Diving  llanual.  Volume  I,  Appendix  F  and  J 
STUDY  QUESTIONS 

1.    Underwater  hull  inspections  involve  examination  of  the  entire 


and 


to  determine  conditions  sad  the  need  for 


2.    An  Inspection  starts  at: 
s«  the  stem, 
be  the  bow. 

c.  either  end  when  tidal  current  la  not  a  factor. 
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3.  Wh«n  tidAl  currant  is  a  factor,  hull  Inapactiona  are  ncrraally 
•tartad  at  th«  stam.  Why? 


4,  Ruddara  ara  Inapactad  for  overai:  phyalcal  appa^anca  for: 

b. 
c. 
d. 
a. 

5.  Dascrlbe  haw  a  divar  would  detannina  which  biada  of  a  given  prt>- 
peller  la  '*2, 


S.    A  prime  inspection  itata  on  the  aEaft  la  the  PRC.    What  Is  the  PKC? 
How  Is  It  put  on  :he  sfiaft? 

7.  Ih^pX  ara  dead  lights? 

8.  Prior  to  diving  for  inapaction  of  engineering  underwater  spaces, 
check  to  insure  free  ^/ater  around  the  hull  for  diver  safety.    A  tniniBium 

positive  clearance  of    fact  should  be  assured.    This  is  not  a 

problem  whan  a  ship  Is: 

a. 

b. 

9.  The  bilge  keel  is  generally  located  in  the  

of  the  ship. 

10.  The   "^^^ 

susceptible  to  damage. 

11.  t;hat  does  signini;  the  Ship  Repair  Safety  Checklist  indicats? 
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TASK:  cndarvater  Hull  Insp.ctl 


on 


1.  SCUBA 

2. 

3. 


Team  of  divers  conduct  a  detailed  underwater  hull 
inspection  of  an  available  craft,  taking  appropriate 
measurcasents  and  filin«  ^  rul^sequent  report. 


cc:n3iTioNSi 


1.  EimRONMETr 

2.  DEPTH 

3 .  Eoinp>iE:TT 


4.  OTIEn 


ST,A:tr  ARTS  : 


/ 
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T-ITT  1 

Open  Water 

ac  least  20 
feet 

1.  Open  Circuit 
SC^iJA 

2,  Measuring 
Instrxinents 

Csee  reverse) 
1-  N'lght 

N'one 

■ 

TIME 

r  

None 

1  •  ri  Ic  an  ac  cu 

ate  report  on 

specified 

equipment. *A 

1 

Accuracy  nay        chcciced  wiih  ship's  biueprincs, 

4SG 
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PW5CEDURES 

U8«  th«  proctdurts  %%Z  forth  in  Studrat  Guldt  Infon&Atlon  Shsttt  4-10- 
II  through  4-10-101.    Th««<i  *r«  9t«p  by  stap  procsdur«s  on  th«  conduct  of 
4  d«tAlled  und«rwat«r  hull  inspection  u  Mt  forth  In  the  UndttnrAttr  Woric 
Tftchniqufts  Mimiial,  Vol\n«  I« 

WHY  DO  IT 

Thla  gives  the  fvtuddnt  experience  In  performing  a  taek  that  he  will 
be  reqttired  co  perform  as  e  diver  as  \m11  as  building  his  confidence  in 
the  use  of  Open  Circuit  5G7BA  gear  through  its  use  and  the  night  environ- 
Qent* 

SKILLS  NEEDED 

Sldll  in  the  use  of  opea  circtdLt  SCUBA  eaulpcent  and  measuring  instru- 
ments« 

SPECIAL  DISTRDCTIONS 

Dependent  upon  the  sixe  of  the  class,  it  may  be  necessary  to  give  a  team 
of  I've  divers  a  specific  portion  of  the  unden'^ate    hull  inspection  as  opposed 
CO  the  entire  inspec    on.    This  does  not  circumvent  the  intent  of  the  project 
so  long  as  both  divers  are  requtted  to  perform  measurements  snd  to  fi.i: 
aport. 
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UNBEOTATEH  HULL  INSPSCTION  REPORT 

Aa  inspection  of  the  underwater  hull  of  the  USS   

wee  perforned  on   with  the  foUoi^lng  conditions  noted: 

Rudder 

Clearance  meesurttiaent : 

Plugs: 

Sounding: 

Posts: 

Surface  Condition: 
Remarks: 

Propeller 

Condition       each  blada  (by  ausber) : 

Dunce  Cap: 
Rope  Guard: 
Reaerics ; 

ailge  Keel 

Condition: 


Struts: 

Condition ; 
Reoiarks; 
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Coudltloit: 

Stern  Tutimi 

Housing: 

Ramarks: 
Sea  Cheats^ 

Zincs 

Mlsalag: 
Deteriorated: 
Tntact : 
Remerlu ; 
Sonar  Doiw  (as  applicable) 
Surface  condition: 
Welded  Seams: 
Remarks : 

Hull 

?aiat: 
Growth: 

!)ents,  damage: 
Remarks : 

'/  9  9 


General  Recarks: 
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irZLE:    General  Saftty  Pracautlons 

nimoDUCTioN 

SCITIA  Diving  Is  thm  moit  danRttroua  form  of  diving  engigtd  In  by  the  U.S. Navy. 
This  la  a  slinple  statai«it»  buc  ona  thae  cannot  b«  ovarsmphaalzadi*-^  SCUBA 
Diving  Is  tha  moat  dangarotia  font  of  dicing  angagad  In  by  the  IT^S.Navy* 
It  is  Isnportant  that  you«  tha  diver »  keep  thla  thought  In  nlnd  at  all  tljnes* 
Whan  tha  tlna  cooea  that  you  faaX  you  know  tha  equipment  **lnaide  out'*  and 
can  uaa  It  -  **tto  sveat^  -  you've  loat  reapact  for  It  and  are  In  grave  danger. 

Safety^  In  all  •  fe^paa  of  diving^  la  an  Integral  phaaa  of  all  diving  theory » 
systena  and  practical  work.    It  la  difficult  to  separate  Itama  In  order  to 
enumerate  apeclflc  safety  Itema  In  a  daaaroom  situation.    Therefore,  many 
Items  have  and  will  be  covered  during  the  clasaroooi/practlcal  evolutions 
concerned  with  a  particular  piece  of  equlpmant  Item  or  skill.    The  safety 
itefcs  covered  In  this  lesson  topic  are  those  not  specifically  elaborated 
upon  elsewhere. 

RE7ERENCES 

Tj.S.Navy  Diving  Manual,  Volume  I 
Diving  and  Si»lvage  Safety  Notes  1971/72 


4 


ERIC 


MOTETAKI?Tn  SHKET  4-1- IN 
TTTIF:    SCTBA  Theory 
REFERENCT5S 

r.S.Havy  Mvlng  Manual^  Volunw  I 
NAVSHIPS  VHSr.  9940. 16A 
U.S. Navy  Operations  Handbook 

NOTETAKINH  OTrTLTNE 

I*  Ravlaw 

A.    Prlndplaa  Lawa  of  Diving 

1.  Boyle 'a  Lau 

a.  T5e£lnltlon: 

b.  Application  to  SCUBA: 

2.  Charles'  Law 

a.  Definition: 

b.  Application  to  SCUBA: 

3.  Dalton*8  Law 

a.  Definition: 

Application: 

4.  Archimede's  Principle 

a.  nefinitlon: 

b.  Application  to  SCUBA: 


NOTKTAKnn  SHETT  4-1-2N  ^50 

Revltv  of  Diving  Terminology 
!♦    Compojiltion  of  Air 

a*    JIltroReri  - 

b.    Oxyj>«n  - 

c*    Carbon  Hloxlde  - 
Argon  (Inert)  - 

e«    Rare  Cases* 
2*    Pressure  * 
3.    Atmospheric  Pressure  - 
A,    f^^uge  Pressure  - 

5.  Absolute  Pressure  - 

6.  Partial  Pressure  -  ^ 
7*    Absolute  Temperature  - 

3*     Bottom  TlraiM- 
^*    r^ecompression  Tire  * 
1^,    Total  Tine  - 

11.  Surface  Interval  - 

12.  Residual  Nitrogen  Tine  - 

13*    Equivalent  Single  Dive  Time  * 

14.  Repetitive  Dive  - 

15.  Decompression  Stop  - 
:i,     SCt3A  THEORY 

S  C  U 


A,  Advantages 

^*  deployment 


SOTSTAKIW;  SHEET  A-l-TN 


2. 


y57 


3,  MlnlmuRi 


4«  Excttllant 


3* 


and 


mobility 


B ,    Dl  s  Ad  von  t  es 

I. 


bottom  disturbance 


endurance  -  both 


2.  Breathing 
3«  Llttlted 


protection 


4*    Influenced  by 
a«  maxlaum 


knot 


5,    Lack  of 


vlth  topside 


Three  (3)  Types  of  SCTIBi 
1* 


2. 
3. 


Open  Circuit  SCUBA 
1.  Definition: 

2«    Advantages  compared  to  other  SCUBA  types 
a. 

3«    Disadvantage  compared  to  other  SCUBA  types 


a. 


A«  Restrictions 


a.    T^ep  th 

(1)  TJorklng 


and  duration* 
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(2)  tiaxlaun  - 

(3)  Emergency  - 


(a)    Cardinal  Rule:    NEVTHl  MAKE  A  DIVl  REQUIRING 

/,«-  ^ 

 :  IN  SCUBA.  'ft 

b*    Diving  Team  Required 

(1) 
(2) 
(3) 
(4) 

E,    SftiBlcloaeH  Circuit  SCUBA 

1.  Definition: 

2.  Advantages  compared  to  other  SCUBA  types 
a. 
b. 

3.  Disadvantages  compared  to  other  SCUBA  types 
a. 

4.  Restrictions 
41.    "ork  Limit-"  -  .''e02 

(1)  "omal  - 

(2)  ^ta:[lznum  - 
b,    Tork  T  lnlta  -  N202 

(1)  ITonnal  - 

(2)  '!axlnur>  - 

4  ■"  1 


NOTETAKIHR  SHKET  4-1-5W  N^S3 
F»    Cloaari  Circuit  SCUBA  (02  -  Emerson) 
\.  Daflnitlon: 

2«    Advantages  coinpared  to  other  types  of  SCDBA 
a. 

3.    Disadvantages  coopared  to  other  types  of  SCUBA 
a« 
b. 

Pestrlctlons 
a.    VTork  Limits 

(1)  Normal  - 

(2)  Maximum  - 
General  Uses  of  SCUBA 
!•    Inspections  - 

2.  Searches  - 

3.  Light  Unden^ater  l^'ork  - 

Clandestine  Operations  - 

1,         ^  due  to: 

a. 
b. 
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I.    Buddy  Syvtvo 

1*    — — contmct 

2*    If  a  single  dlv«r  is  b«lng  used,  he  should  he   

frotn  the  surface. 

3*                                 lines  nay  also  be  use<<  for  two  divers  if 
seem  partlcularlly  


J .    Select  Proper  Decanpreswlon  Tables 

1,  srUM  Dives  involving  He  compress  Ion  are   . 

2,  SrU3i\  dives  involving  decompression  should 
be  made  except  as  a 

3,  The  total  time  and  depth  of  a  SCUBA  dive  (including   

must  never  exceed  the   ^  of  the   ^  in  use  dis- 

rej?arding  any   


jinTFTAKnc  sHT^rr  4- 2- in 

TITLE:    np«n  Circuit  SCUBA  Undervater  Accessorlc'S 

U,S.N«V7  nivlng  Manual,  Volum*  I 

MAVSHTPS  9940. 16A 

NOTrrAKi?;n  omnn 

A.  All  equipment  used  in  N'avy  Open  Circuit  SCUBA  'livinn  i"U8t  be  approved 
and  published  in  MAVSHIPS   . 

1.    Vet  Suits 

a.  Vade  of  closed  cell   

b.  Protects  diver  fr 

(4) 

c.  Proper  fit: 


d.  Principle: 

e.  After  use,  should  rinse  wet  suit  with 

f.  Hints: 


(2)    I'eakest  Points  are  around 


(3)     S^.ould  apply   ^   to  zippers  regularil:'. 


4  ^ 
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"OTCTAJ!:rTG  SFFrr  4-2-2!J  ^S'J 
2.    Life  ^es; 

a,    ^odifl«d  irnr  Life  Preserrtr 

(1)    greo  Cn2  cartrldp.e 

(2)  oral   ^^"^ 

(3)    inflation  d«vice 

(4)    pounds  ^uoyancv  at 

(5)  not  effective  deeper  than  feet, 
e^t)  nain  function  is  to; 

(7)  the  anly  item  of  SCJ'SA  not  secured  with  a   


b.  III  Yoke  Type 

^  (1)  ,   gram  r02  rartrldges 

(2)   \oral  Inflation  tubes 

(3)   ■        ^furonatlc  Inflation  devices 

(a)     one  for  each   

0))     tvo  ^  per  Inflation  device. 

(ii)    ^   pounds  positive  >^uoyancy  at  ^   feet* 

(5)    pounds   '         ^nrf  ...ci- 

(fi)     If  18  ^ram  C02  cartridges  used,  vest  has   pounds  positive 

Huoyancy  at  feet* 

(7;     \^o   re]  ease • 


"IWTETAKIIIC  ST»Krr  4-2-3N 
3.  Knif« 

a.  Vad«  of  

b.  P«ndl«  of  .   

c.  Prefer  douhla  ttdged;  on*  knlf«  Adg*.  one   ;  . 

d.  Scabhard  should  hold  th«  knlft  with  a    '^ut  easily 

loci: . 


or 


e.    "ay  be  worn: 
"ever  on  the 


>r!;  n,  "od  0  flare  ray/-'igbt) :     preferre-i  t^-pe 

1.     "spH  only  '  n  caiie  of  

Snooch  end  r  )  erltta    seconds  of  reH-organf;e 


^^"C  of  (night)  efflitts 

seconds  of  ^rllll.Tnt     . 

d.    "ever  carry  the  flare  by  the   

5.     «^trobe  Ll^ht 

a.  "jnit ts  a  bright    approxljflatcly  once  each 

b.  Tsed  only  In  case  of   

c»     covered  push  svrltch. 


a.    Used  for 


b,    :^ay  be  worn  on 


or  on 


c.     <;one  nodclfl  are   ^..^   hazards. 

,<J-.  J'se  a  20od    to  prevent  loss. 


/ 

r 


?W)TSTAJCING  SraiT  A-Z'-*!' 
7.    n«pth  OAuf 

4.    U8«<l  to  d«t«r«ln«  <*lv«. 

b.  :-»u«t  h«  accurate  wlthir  __  't-  50 
ttom  50- -inn  ft, 

c.  Chackail  for  accuracy 

(1)  avwry  ____  wontha 

(2)  whan  a  »u»p«ct«d 

(3)  bafora  * 

<i.    Phoaphorua  dlAl  for  aa«y  raadlng. 

(1)   hazard. 

a.  Watch 

a.   dial  for  aaay  readlnc  tn  limited  vlaibillty. 

   ^  for  Indicating  elapsed  tii"*  of  the 

dive. 

c.    watch  and  should  be  worn  or  th«  sane 

aa  they  ara  cloaaly  related. 

0,    nivln«  Light 

a.  Haad  to  diver' a  job  or  way. 

b.  Muat  ba  tested. 
10.  7aca  Maak 

a.  Priaary  Purpoawi 

b.  Secondary  Purpoaa: 
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N'OTETAKISG  SHEET  4-2-5N 
h  c.    Ltns  must  b€  nada  of  or  ^  safety 

glass. 

d.    To  Insurt  proptr  flt»  mask  to  faca»   

gently  and  renove  hand^    ?'ask  shovdd 


straps  are  used  to  secure  the  mash. 

11  •  Swim  Fins 

a.  Increase  the  of  tlie  diver, 

b.  Various  degrees  of  anrl  cf  hlade, 
IVo  Saslc  t^T^es  of  blades 

(1) 
C2) 

d.  Fixed    >   strap  and   

socket, 

e.  N'omally  vmar  (booties) 

f •     Blades  too  small  or  too  large   

\Z.  Snorkel 

a    tube  vhlch  allovs  the  diver  to  sxHr 


in  the  vater.  Less 


Tse  for  in  ___________  depths  •  (Conserve 

^^^^^^  ) 


c.    Variety  of  approved  models. 


^  ^ 
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NOTETAKINH  SHEET 
13*  Weight  Bait 
Used  to 


the 


buoyency  of  ooet 


divers  md  the  buovAticy  of  the 
b.    ?rust  have  a 


buckle  operable  by 


either 


c.    Made  of 


and 


fabric^ 


d»    VTelghts  should  have  edges  so  as  to  not 

diverts  skin  or    protective  sear# 

and 


e«    Weights  cone  In  various 
f .    Take  tire  to  carefully  ^ 
  buoyancy) 


g.  VJelght  belt  nost  often  lost  during  watf^r 
14,  Buov  and  Buoy line 


weight  belt  (for  near 


or 


a.    Used  In 


or  vhen 


of  the 


diver  is  in  question. 

Tever  attach  co  a  piece  of  equipTnent  which  nay  be 

c.    *'a7  be  of  any  '          naterlal;  painted 

sealed                                ,  life  or 


 ,  life   

(1)     Should  be  brightly 


tube. 


T^th  a 


attached « 


15  •  Buddy  Line 


to 


A  nust  ap 


feet  long  it 


or  in  conditions  of 


c.    Any  Line  used  in  SCU!IA  operations  should  be: 
(1) 

C-)  "^ave   or  sllghtlv  nuovancv, 

16.  nig!i  Pressure  Qa.iage 

a.    to  3^on  P<;i 

^«    Has  a  fitting  to  attach  to 


c.  ^as  a  relief    to  MeeH  of    after 

securing  

d.  *niould  he   checlced  vlth  other 

  f^AuRes  perlodlcallv. 


t 
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TI7LZ:  Op«n  Circuit  SOTBA  Cyllndtr  and  Yanlfdld  Aai«Bbly  Sytitan 
PKPEPEKC35S 

U,S.JI«vy  nivlng  Manual,  Vo1«b«  I 

JfAVSPiPS  n99*-nn8-oion 

!!OTSTAKING  OtTtrTZ 

A.    Cyllndars  -  Stacl,  High  Prtssure 
1,    nXl«d  xrlth 


¥^3 


3. 
5, 


a«    N^ev«r  fill  t^th 


p  divar  polsoniriR, 


2«    One  or  more  usad 


PSI 


cu  ft  at 


Approximate  Volume  -  . 
Under   Pegulatlona  (formerly  I^C.C.) 

a,  Must  be  hydroatatically  tested  every   

b.  Tested  to  PSI  or 


PSI 


years. 


tices  the  vorkin?  pressure, 


Inforaatlon  stamped  on  the  bottle  neck: 


a. 


b. 


nisDber 


Month /Year  of  moat  recent 


d. 


symbol 


7«    All  cylinders  are  under  the 
a*    Annual  ^e^ulrcsneat  -  ^ 

(1) 


Svstem. 


or  in  u  ;e 


broken  down  and  internally 


/ 


•  t 


(2>  _ 


as  nectasanr* 


h.    Bottlts  In  ua«  -  Inspect 
(1)  Maintain  at 


T»SI  raintnun 


3*    C^'linders^  Alumlnun» ,  Mlgh  Pressure 
!•    Filled  with 


Tever  fill  with 


b»    Explosion,  diver 
2*    One  or  more  used 
3.    Torlclnf:  pressure  - 


4,  Approximate  Volume 

5.  Under  Control 
a«    >Tust  be 


cu  ft  at 


PSI 


tested  everr 


vears 


b.    Tested  to 


PSI  or 


tir'er  the  worklnp 


pressure. 

6.     InfonnaiClr iL*>  iped  on  cylinder 


A*  Te&r 


b.  V^orkinc 


e« 


nunber 


test  date 


f*    Actual  measured 


Minimum 


Permitted 


Cylinders  in  use  -  inspect 
a*    Maintain  at 


PST  mininum 
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C.    T«st/Inspttctlo«\  of  Cylinders. 

1.  All  C7rllnd«rs  -  In  use  or  storage,  brokfe  doim  and  Inspected  every 

months* 

2.  If  water  or  particulate    is  suspected  to  have  entered 

tha  cylinder,  it  must  be  before 

3.  Inspection,    •  and  testing  procedures  -  VAVS^IPS 

I?TST.  ' 

4.  Safety  Reffxilations  -  High  Pressure  ^«s  'Cylinders 
a.    VAVSWTPS  Tech  Manual 


b.    SCUBA  Cylinders,  Table   ^  »  U.S.>Tav7   !!anual 

5.     Iispection  must  he  a  evolution. 
——__—____„  doT^  cylinders 

b.  Tenove  ______________ 

c.    visually 


d.     Look  for: 
(1) 

cn) 

(3)  Visual  accumulation  of  a  __________  suhstance 

(4)  Inspect  ___^^_^^_^  and  0-rlng    surface. 

f^,    Claanlnp  Procedure 

a.    Place  washed  and  ^_____  in  cylinder. 

CD    qts  of    and  2qts   in  steel  cylir<^er. 

(2)    qf?  of    an.i  ?  1/"  -ts  of  In 

*.lir»lnnn  clirder. 


A  C  -' 
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b.    Poll  rvllnder  about  lea 


until  inttrlor  la 


(1)  Do  not  try  to  ranove 

(a)    If  are  present, 

(2)  If  cylinder  vlll  not  clean  up,  ^ 
Once  clean 

(1)    Qapty  and  


or  protru9ion3< 


cylinder • 
it. 


thoroufjhly 


7. 


(2)  Plnse  \rLth  warm  . 

(3)  ^ry  wltli  clean  ^ 
'hydrostatic  Test 

a.    Test  Facilities 

(1)  Cor-nerclal  ^iras  -  qualified  to  perfom 

(2)  Authorized  


tests. 


Test  is 


method 


(1)  Veasures 


c*     All  failures  muAt  be 
8*     Replacement  of  Cylinders 
a.  Comprehensive 
Previous 


hlstorv  and 


factors  In  detemlnlng  replacement. 
Manifold,  T^gh  Pressure 
1.    Passes  air  frntn 


to 


2.     Consists  of: 


a« 


valve  -  on/off  valve 


nuat  be  kept^ 
  arc  irportant 
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.^7 


(1) 


pluf^a /discs 


(2) 


on  single  rnsnlfold 
on  twin  manifold 


(3)    Two  tTpes 

(a)  Actual 
I.  _ 
2. 


filled  plug 


piece  design 

stant^ed  on  tbc  head 


Cb)    Safety  disc,  plug  assembly 

1.   piece  design,  safety  disc  and  safety  plug 

coded 

blows  at 


Safety  discs  - 


a,    2250  PSI  Cylinders  - 


b.     3000  PSI  Cv Under  - 


blows  at 


(c) 


Tever  use 


plugs  or  disci*. 


(d)  Hestroy 


discs* 


(e)   PLUGS  AlUAYS  porrr 


c.     Reserve  ^ilve  Mechanism 


(1)    Gives  warning  of 


(2)  Provides  diver  wltk>  

(3)  nolds  back  to 


to 


•5af  elv, 


(a)  Tvin  cylinders  -  _^__^^„_^.,^ 
(h)  loaded  ched:  valve* 

(c)  JUnual 


.  PSI 

cylinder  only 
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!»TmKI!7f;  SHEET  A-2-13!T 


«lr. 


(^)    A«  air  prtsflura  In  tank  d«cr«as«ik 

(a)  valva  slowly  closas 

(b)  cautaa  ragulator  to  . 

(c)  dlvar  pulla  down   


(d)    vaXva  opana  -  supplylnr,  ranalnlng 


(5)    TTever  aaauma  che  rasenra 

(a)    Could  ba 


to 


PSI 


___________  durlnc  tha  workinft  diva. 

(b)    Could  be  accidentally    earlier. 


(6)    nivers,  in  pairs,  must   

  Soea  00    air. 


(7)    Reserve  valve  must  be  dcnrn  for: 
(a) 

Cb) 
Cc) 


imnediatalv  if 


Trace  air  flow  -  cylinder  to  regulator 
(1)    ?ight  Cylinder  to  regulator 

(a)  Air  exits  cylinder  via  • 

(b)  Passes  bv 


(c)  'Prom  elbow  to 

(d)  Passes  up  to 


plug. 


disc  aaseoibly  of  cylinder 


4 : ;  M 
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WOTETAKEW  SHOT 

M  l3  controlltd  ^ycyllndtr  ^«lve; 

(21    L«ft  cylinder  via  rta«rv«  assoibly 

(«)    Air  ftxlca  cylinder  via   aftsembly.. 

Oi)    If  ^SI  or  more,  tt  unsaats  thm  disc  of 


^9 


Che 


valva, 


(c)  Flowa  hy  dlsc^  «nd  safacy  pluga* 

(d5  ^lovs  through  the  channal  housing  _      PST  rastrva  spring* 

(e)  Through  -  holds  500  PSI  in  placa. 

(f)  Exits  rassrve  valve  assembly 

(g)  Enters  • 

(h)  Contlnuaa  to    and  disc  aasenbly  of   


(1)    Mr  Flow  is  controllad  by  c^'llnder  valve. 
(3)    '^anual  override,  Rbaerve  Assembly 

(a)  At  3^0-500  PSI,  spring  pushes  closed. 

(b)  To  phya^cally  override  disc,  push  reserve  l.andle 

(c)  Reserve  stem  rotates  _ 

(d)  Pin  and  Plunder  Assenbly  haa  grooves, 
1. 

2. 

(•)    T^eserve  stem  is  in  f;roove  -  reserve 

1,    This  alloT^s  spring  to  hold  and   

asaenbly  Avay  from  the  disc. 
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*•    500  PSI  sprint   dl.c  «nd  tlr  flow. 

— ___  Potation  -  r.«a«rv« 

1.  '^«««rv«  stem  in   Rroov«v 

2.  ?ln  and  plunR«r  aascnbly  is  physically  holding  disc 

open  -  allofrlng 

3.  Diver  Is  on 

Tepelir  of  Vanlfold 

1.    ?!€ver  att«npt  repairs  on  a 


——————— befors  fltarrln?^  any  repairs.  ( 

3*  ^  manual  and  correct 


a*    !:o  not  attempt  repairs  by 


4^    ^'aintaln  a  clean  -  organized  vork  area. 

5,     DO  !:0T  nSE   OR    pop  LUBRICATION 

a,    TTse  only  approved  lubricants 
(1) 

C?)  r 

^  *    and   tools. 

7.    Use  correct   ^  parts. 

^.    Always   equipment  after  repairs. 

9.     TAKE  YOCT^^TrrK  IX)  IT  ROTT. 


J10TETAKING  SHEET  4-2-16M 
TXTLit:    Singlt  Ho8«  Rttgulacor 

I^FPEREIICES 

U«S«N«v7  Diving  !'anuaZ,  Volunt  I 

NAVSHIP?  0094-008-0100 

U,S,niv«rs  ^«gul«tor  ^•pair  Manual 

!idtetakt::r  ouTLnE 

A.    Prl^clplta  of  Single  Hosa  Regulator 

Raducaa  to  pressure  useable  by  diver 

at  . 

2.    Two  Stage  Reducer 
a«    First  Stage 

(1)    Reduces    ^ir  to  constant   ^PSI 

over  bottom  pressure. 

b.    Second  Stage 

(1)  Reduces  RSI  over  bottom  to  exactly  ambient   

at  operating  . 

(2)  Upon  deiiiand^  delivers  air  to 

(a)  Diver  inhales  -  produces  inbalance  betveen   

^^^^^^^^^^^^  and  ambient  # 

(b)  Imbalance  acts  on         .  ^  ^      t  opening   

________  valve, 

(c)  Allows  to  flow  to   . 


^TnTSTAKI!IG  SHEKT  4-2-1 7N' 
B.    Prlncipl*  Parts 

1.  First  Stag« 

*•    — unit. 

b.    Fastens  to  by  yoke, 

2.  Intermediate  Pressure  Pose 

a.    Delivers    PSI  air  between  stages 

b»    Male  end  and  o-rlng  to  


Ce    ^crale  end  and  o-rlnR  to   

3,     Second  Stage 

^*  reducing  Tnechanlsir* 

(1)  Low  Pressure 

(2)  Lever 

(3) 


V 


Pubber  Itouthpiece 
(1)    Snaps  for   


Exhaust  Valv<t  -  allows  out,  keeps 


(1)  Built  into    of  Second  Stage  box 

(2)  Txhaust  tube  or 
d,    ^urge  button 

(1)  Located  on    of  Second  StAfje  :^^ox 

(2)  overrides  Low  Pressure  Staqe 

(3)  P^yf<icall7  depresses  

(a)  causes 


deliver 
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(A)    Quickly    regulator. 

C.    Air  Flow  -  Single  Hosa  T?eR\il«tor 

1.    "?-gh  Pressure  air  to  InterT'ediate  Mr 

a.  Mlgh  Pressure  air  enters  rMroufT*- 

b.  'asses  by  or  through: 

(1)  High  Pressure  assetnMy 
(a> 

(^) 
(c) 

(2)  Plgh  Pressure  Scat  Asserblv  ^  


V73 


(3)     Hlfjl:  Pressure  Seat  Asjjenblv  (If   ) 

(i)    Pin  and   

c.    Air  now*  at  ,  ^  (125PSI) 

(1)  nigh  Pressure   depresses 

(2)  riaphragn  Sprlnj^  -  preset  to    ^SI  tension. 

(3)  This  allows  High  Pressure  *=;eat  Asser^hly  ________  to  close 

■^if^h  Pressure  . 

(4)  F.enalns  closed  until  pressure  drops  helow  _______  ^SI 

<i.    Pressure  drops  he  low  __^_______ 

(1)    P^I  sprinj*  expands,  novlnr    an*^ 

  linkage. 


(2)  Overrides  __________    ^^^^  \ssarblv 

(3)  Pushes  Plgh  Pre«<sure  seat  asser.bly  _________ 


i  9:j 
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(4)    Air  tnttrs   

  PSI  dlaphragn  md 


until 


PSI 


ars  u«pr«88«d. 


(6)    Plgh  Pres«ur«  S««t  A^Fmbly  la  cIo.«d  by  Flgh  Pressure.  Seat 
Assembly  Spring. 

«.    Over  bottom  Pressure 

(1)    Controlled  by  


C2)  By 


(3)    Tension  set  at 


screw 

PSI 


(A)  Regulator  designed  to  worJc  at 
(5)    Attach  gauge  tn 


PSI 


or  hose  -  Cum 


to  set  over  bottcw  pressure. 


2..    Intermediate  Pressure  to  Sreathable  Air 

a.    Air  exits  intermediate  pressure  hose  via 
assenhly . 

(1)    Located  in 


box. 


h.  Breathable  air  now  in  Low  Pressure 
c.    Low  Pressure  Valve  asse-nblv  ( 


valve) 


(1)  Inlet  nipple  -  contains  Low  Pressure   

(2)  Low  Pressure  disc  and  disc  retainer  assembly 

(a) 
0:) 
(c) 
(d) 


?JOTI!TAKr«;  SHEKT  4-2-2nN 

(3)  Low  PT€»fur€  ^ 

(4)  Low  Prtt8sur«  ^ 
d.    rivtr  Inhalea 

(1)  ?nlls  partial 

(2)  Low  Pressure 


In  Lov  Pressure  Cliar.ber 
collapses  toward   


H-75 


(3)    Jtovectent  pushes 


on  disc 


(i)    Disc  retainer  assembly  lifts 


assemblv* 


disc  fron 


seat « 


(5)    Low  Pressure  floi^  valve  Is 


-  air  flows  to  diver. 


(6)    ^iver  stops  inhaling  or  exhales 

(a)     dlaphrasm  ^_„_„„„__  to 


ocsition 


(b)    Low  Pressure  spring 


Hxhaust  Valve 

(1)  Located  on 

(2)  Slrple   

(3)   

(4)   


Low  Pressure  disc 


otherwise ♦ 

Purse  T^alve 


(1) 


(2)  Overrides 


of  Lotc  Pressure  Stage  box 


discs. 


during  exhalation 


keeps  it  closed 


(3)    Opens  Low  Pressure 


button 

diaphragm 
 ,  cleara^ 
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D,  A<lv«iit«s«s/T)lajidv«r.ta6«s 
1.  Adv«ntcg«s 

S«cond  Stage  is  always  at  approximately  tha  sne  pressure  aa 

(1)    Does  not  have  ^  tendency. 

^5.    ^urge  Valve  allovs  imnediate   


c. 


EASIKR  (purge  valve  and  hose) 


d.  Reduced 


e.    Stronger  intermediate 


f.    Generally  more  rupged  piece  of  e<iulpnent. 
2.  Disadvantages 

*•  *oTnetir.es  obscure  vision. 

h.     Susceptible  to 
Repair  of  Single  ^ose  "emulator 
1.    Disassenble  and  repair 

a.    Use  proper  ^   as  guide 

(1)     !!A7SHIP?  ncin4.oon-OlOC 

^C)    ''.S.  nivers  "eguiator  

Tools 

pressure   

  pliers. 
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TTTTZt    T)oubl«  Fo8«  lUgulmtor 

n.S.Hawy  I^lvlng  M«nu*l,  Volmte  I 
U.S.Dlv«r3  ?«8iil«tor  'Repair  'tanual 
!TOTETAKi:in  OT7TLIT7E 

A,    Prlndplca  of  T)oubl«  Ho««  Tftgulator 

1.    Raducas    *ir  to  a  pressure  usable  by  _______ 


2.    Two  ScaKC  Raductlon 

a.  First  Stage  -  ^educins  V;5lve 

(1)    deduces    ^°  *  constant    TSI 

ov«r  botton  presaure. 

b.  Sacond  Stage  -  ^^educing  Valve 

(1)  deduces  _____  PSI  over  bottom  to  exactly  

pressure  at  operating  depth. 

(2)  T'pon  denand,  delivers  _„__^__  to  divers  _________ 

(a)    river  Inhales ,  creatins  a   


(b)  Forces   .  to  aove 

(c)  This  opens   ^zlve 

allowlag  air  to  to    « 

B,    Principle  Parts 
1.  Peculator 

-  and  located  inside  regulator  box 


2.    Inhalation  ^oae 

a    side 
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imrtAtWa  sweet  4-2-23N 
3v    Mouthpl«c«  ^ 

P«l«tlv«ly  wmttrtlght  ^ 
b*    Contains  tvo 


Into  dlv€r's  mouth ♦ 


(1)    Right  Sld« 
(a)  AUovs 


Into  mouthpiece 


(b)  Prevents  air  from  entering  Into 

(c)  Opens  on  , 

(d)  Closes  on  ^ 
(2)    Left  Side 


(a)  Hose  on  left  side 

(b)  Channels   

1.  Has 


air  back  to 


valve  in 


hose  prevents 


from  entering  hose. 


Air  Flow  -  Double  TTose  Regulator 
1.    High  Pressure  Air  to  Intermediate  Pressure 
a«  Enters 


b.    Passes  by: 

(1) 


(2)  nigh  Pressure  ^ 

(3)  nigh  Pressure  _ 
(A)  and 


block 


Spring 


Assembly 
Support 


Air  Is  now  in 


and  out. 


box/end  of 


chamber « 


d.    Pressure  reaches 
(1)  Depresses 


PSI 


(2)  .  DlaphragQ  depresses 


o  0 ' » 
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(1)    Allows  High  Pressure  to  clos*  High 

Pressure  Assemlsly. 

(4)    ^wnslns  closed  until  intermediate  pressure  ^ 

 ?ST 

e.    Pressure  drops  belwr  _______ 

(1)    Disphragm  can  no  longer  hold  _ 


(2)  expoAda,  moving  .   and   sxipport 

linkage* 

(3)  Ovcrrldfts  High  Pressure  ^  openinj?  ^Igh 

Pressure  seac« 

(4)  Allows  ni^jh  Pressure  air  to  . 

  until    ^Sl  is  reached, 

j5)  psi  and  spring  are  depressed, 

(6)     High  Pressure  closes  Pig^  Pressure  

assembly, 

Overbottom  Pressure 


(1)    Controlled  by  


(2)     Ry  tneani  of  an 


(3)  tension  is  set. 

(4)  Designed  to  irork  at  11^  PSI 

(5)  Attach  B^u4?e  to 


(^)    Turning   ^^^^  over  Sottorn  oressure. 
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2.    rnt«t««dl««  PrtMur*  to  Br««th«bl«  Air 

«.    Air  ttclts  lntm«<ilae«  presaur*  ch«nh«r  vl« 


(1) 
(2) 


_  1«  now  In  th«  ch«nb«r. 
v«Iv«  asatnbly. 
-  _  aasambly. 


(4)  T,oT7  pressure 
(1)    PulL^  pnrtlal 


in  Lmj  Pressure  Qiarber 


(2)  LnT7  PwssuM  diaphragm  collapses  torjard 
C3)  pushefl   


(4)  Accuatea  Low  Prtasure 

(5)  Lot/  Preaaurc  Valve 


,  air 


loT/  pressure 


(7)    Lov  Preaaui-a 
n.    Advantages /?lsadvantap«a 
I.  Advantages 

a.    Pealat«Bt  to 


returns  to  normal  position. 

_  — cloaasi  Low  Press'ire 


b.    Air  In  Inhalation  hosa  Is  at  a  prcsaure  equal  to 


(1)    Should  t  rupturs  occur, 
InstMd  of  rapidly  J<»pl«t«d  _ 
c. 

2.  Dlsftdvantagsa 

a.  Placing   


¥21 


would  naulC 


txhausetd  b«hlnd  dlv«r  -  do«sn*t  afftct 


b«loH  dlv«r  causae 


(1)    Affects  working  position 
Two  hosss  offer  Increased 
c.    Warm  Vesther  causes  


(flapper^  check  valves) 


to 


problflfAS  with  nouthplece  and  hoses* 


^epelr  of  Double  Pose  TfftRulstor 
I.    nisaasemhle  and  repair 

a«    Use  proper  ^ 

(1)  JTAVSKIPS   


(2)  U.S.Plvsrs  _ 
Tools 

(1)    High  Pressure 


Mmnusl 


Guide 


(2)  Over  bottom  Pressure 

{y)  Body  ^^rench 

(4)  Body  wrench/vise 

(5)   Pile" 


/ 

/ 


^8oL  NOTTTAKinC  snE2T  4-4-lN 
TITLE:  PlttnlriR 

•y.S.Mavy  Diving  Manual,  Voiuma  I 

SOTETAiCIIir  omjNE 

A.    Th«  «lght  (9)  St«pa  in  Planning 
^*    .  objectives 
2«  analyze 


3,    Katabllah    Caaka 

^-    Select  ^   technique 

5.    Select   _^  ^   

Select  and  assenble  the 


7.    Make  final  preparatlona  anrf  check  all 

^*    —————  operation 
B.    Define  Objectives 

^*    Che  operation  is  beinp  undertaken 

^*  — — ^'  to  be  accowpllahed 
f^.    Collect  and  Analyze  Data 
1.  rnvlronoienial 

  conditions 


(1) 


neasages 


{?.)  charts 

n)    books 

C4)  ships 


('')    tables 

C*!   orders 

  to  laarlners 


'>1 
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b.  Undarvattr  Conditions 

(1)  Influ«nc« 
(«) 

a) 

(c) 

(2)  Particular  attention  to: 

(•)   

(b)  Cjrpa  of  •  


(c)  tid«3 

(d)  vlalbij.icy 

(e)  

(f)   


(r)  obntades  or 


Assistance  and  Envergencles 

a.  Emergency  assistance  in  the  event  of  an 


or 


b«  addlcional 


services 


^  authorisation  or 


hljjher  authority 

(1)  should  include 


CO  each  of  the  following: 
(a)  .   chamber 


transportation 


transportation 


,  supplies  or 


frow 


time  and 
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(d)  Hosplcal 
(•)  THvlag  _ 

(f)   

(S)  


0fflcv«r 


(H)  Diving  Units 

(I)  Cr  -and 

n,  Eat«bU«h  OpeMcioii»a  Task 
1.  A 


site. 


b. 

c, 
d. 


and 


 of  tha  operation.  Conaldar: 

  f'-ive  activities  and  safety. 

tine  and   tc  the  divine 


_  tire 

and  scope  of 


di^s  in  a 


Riven  period  of  time 

«.  T>ivers  should  have  a 
 depths. 

f.  rian  to  work 


goini;  from  shallow  to 


and 


while 


pennits,  provided  sufficient 


are  available. 


R.  Using  different  divlnjt  techniques  requires  different  levels  of 


lu  The  number  of 

kept  at  \  ^  

i. 


working  «t  any  one  time  should  bt 


personnel  should  he  properly  selected  and 


J.  Any  schedule  rauat  he 


enough  to  allow  fpr 
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niving  opermtion  is  complettd  when: 
.    (1)   ^  stowaRC  of  equip- 

m€nc  is  coop late 

(2)   of  any  materials  Hrought  up  during  th« 

operation  is  complete* 

(3)  of  the  Jivern  and  other 

  been  accomplished, 

(4)  Analyze  the   of  the  operation,  as   

and  carried  out. 

(5)   and   ^}^^ 

quired  reports* 

(6)  expended  material. 

(7)  Insuring    of  the  unit  to  respond  to  the  next 


Select  Proper  Diving  Technique 

1,  Irfomatlon  fror  the  

work  should  be  considered, 

a*  If  safetv  factors  are  against  the  use  of  SCUBA^   


r.  Select  Equipment  and  Supplies 
1,  All  equippNint  muat  be 


2.  ^equlrcnents  for  Breathing  Media 

a.  Conform  to     

h.  volume  available 

Flow  to  the   ^  nust  be 


O07 
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^*  •  — — ^*  available 
Diving  Support  C.raft  " 

a.  nm«t  be   in  desljm  and   

>?•  must  b€  equipped  vlth   

and  other  gear. 

c.  oust  be  In  good   vrlth  «   engine. 

d^-ruat  have  aople  room  for  the  divers  to    and 


pusc  provl^ia  adequate   and  workin*T  area  for 

— ~  cre^r. 
,  f.  Dust  be  able  to  safely  carry  all  required  for 

the  operation* 

nuat  be  properly   hy  a 

crew . 

^or  ?JrrBA  nivlnr,  an  ^^^^ 

nav  be  used, 
G.    Select  and  Assemble  the  "^Ivlns  Tean 
1,    -Tie  Diving  Officer 

a.  Is  In  charge  of  all   ^   ap^f 

^.  Is  respoMlble  for  che   and 

  practices  of  all  divers  assigned, 

c.  is  responsible  for  the  preparation  of  .  

for  a  divlnp  operation,  subject  to  final  approval  by  the 


J 
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d.  tn«uTM  a  thorough    of  all  personnel  involved* 

e«  his  prlpe  responsibility  Is  the  ^^^^^^^^.^^^.^^^^^^^^^  _ 

all  diving  operations « 

2.  The  nivlng  Supervisor  -  the  man  In  charge  of  the  dlvlni?  operation. 
a«  may  be  an   or  •    fJelectlon  is 

ba«ed  on  order  of  seniority • 

(1)   niver 

(2)  niver 

(1)   Tachnician 

(A)  Diver 

b*  nust  be  a    diver 

c*  as?<ilsts  the  Diving  Officer  in  preparation  for  Che  * 


d.  he  3hould  be  famllar  with  the  evaluate  thci  <iw<rs 

and  • 


e.  inspects  all  to  be  used 

f*  conducts  pre-dive 

g.  monitors  updates    to 

vorlclng  divers 

h.  analyze  the  ^nd  prepare    for 

higher  headquarters 

3»    Hiving  Personnel 

a*  rruat  be  qualified  for  being  used  and   


of  dive 

b»  mist  keep  topside  personnel  advised  as  to 


and  any  developing   vhlch  may  indicate  needed  change  to 


50,9 
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c.  Tsln^  SOTA^  diver  mist  kwp  track  of  > 

d,  Th*  dlv«r  Is  r««rponsible  for  the  h«  will  u««  and 
must  ln»ur«  It  is  in  good  for  .uae* 

€.  Standby  diver  oust  be  readv  to  enter  the  _ 
f  ♦  Buddy   mu«t  always  be  used  when  dlvlnp 

(1)  Each  diver  keeps  track  of  .  and 

(2)  Divers  are  jointly  for  the  taission- 

(3)  Each  should  watch,  out  for  the 
of  the  other. 

(a)  narcosis 

Cb)  sickness 

(o)   poisoning 

(4)  Keep  buddy  in  tines. 
4,     Surface  Crew 

a.   works  raost  closely  ^/ith  the  diver* 

(1)  Checks  diver  before  he  enters  the  water* 

(2)  Constantly    the    to  eliminate   


or 


(3)  T^scs  line  pull  ^ communication 

(4)  Keeps    lnfo«ined  of  ^  and 


(5)  Remains  al err.  for  any  sij^ns  of  an 
(fi)  Should  be  a   


)  1 
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(7)  A   brltfed  on 

tht  job  prior  to  taking  over  the  line« 

(1)  Maintains    and  fills  out  the  -  


(2)  Usually  operates  the  comunl cation  devlca,  when  applicable 

(3)  Kotlfles  supervisor  of 

(4)  Vust  have  a  copy  of  the  TT^s.Kavy 


(5)  Must  be  a 


(6)  Must  not  be  assigned  duties 

(7)  Should  not  keep  tine  on  t-ore  than   divers  for 

accuracy, 

(3)  In  SnniA^  the  often  asstunes  the  duties  of  the 

tirekeeper. 

c.  '^Ivinj  Medical  Officer  and  Plvlns  **edicaj.  Corpsmen 

(1)  'Regularly  asslsned  to  provide   

and  to  diving  personnel. 

(2)  Instruct  nembers  of  the  diving  team  on  eoerj^ency   

and 


(3)  Medical  Officer  is  mandatory  for  dives  below    feet 

(4)  Certify  divers 

(5)  Observe  surface  support  personnel  for 

and  * 


H.  Final  PreDamtion  and  Check 
1.    Di^rLng  Officer  and   


NOTCTAmiG  SHEET 

^^^^  TITLE:    TTnd«tv«t«r  ConpMia  Swim 

^^^^^^^^^^H  RRFEREnCES 

^^^^^^^^^^B  U.S. Navy  Diving  Manual,  Voltaia  I 
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^^^^^^^^^^H  Inatructlons  for  LS-1  Conpaaa 
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NOTETAKEIR  SHEKT  A-6-3N 
NOTTETAKHW:  omiNE 
A.    Parts  of  a  CoiipMa 
l«    Litbhars  1.1ns 


b.  Allans 


fixmd  on  tha  faca  of  tha  compaaa 
and  


Coapaaa  Card 
a.  Inalda 

b. 


conpardBant 


^  polnta 


c.  North  usually  aarkad  by  an  arrow 

d.  North  arrow  always  points  to 
« .  Dlvar   


undar  conpaas  card 


(1)  Exanpla: 


t.    Allow  to 


for  a  few  seconds 


3.    Cropasa  Bezel 

a.  Turntable  * 

b.  Marked  by: 

c.  Reference  point  shows 
A.    Conpasa  Case 

a.  Function: 

b.  Bearing  Circle 

(1)    Incranants  - 


total 


(2)    Kevarsa  numbering  iystan 
c.    Plastic  or     ^  material 


'492.  NOTETAKI!If:  SHEET  4*6«4N 
5«    Wrlat  Strip 


or 


material 


b«    one  pleca 


buckle 


B*    Use  of  the  Undervater  Compaas 

!•    Worn  on  or  placed  on 

2.  Line  lip  ^ 
3*    Line  up   


with  buoy 
on  objective 


a«    Let  compaaa  card 


4*    Rotate  Bezel,  aligning 


mark  with 


OT  -  compaas  card) 


5«    Conmende  Svlnnnlng 
a*  Keep 
b.  Keep 
c*  Keep 


and  body  Inillne 


and  north  in  line 


level 


6*    Laying  Out  Course 
a«    Me vet 


to  the  current 


b*    Cross  current  explanation: 


c*    Reciprocal  (reverse)  Course: 

<1)    Subtract  fro©  original  course 

5 1 1 
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TIIIE:    Hlght  Bottom  Search 
REFER EDGES 

U«S.N«¥y  living  Manual^  VolioM  I 
NAVSTOPS  INST.  9940-16A 

NOTETAKIUC  OOTLITIE 

A.  ThrM  Samrching  Machods 

a.    Raatrlctad  by  ot  ^  line 

Rastrlctad  by  placamanC  of  tha 
2«    Circling  Llna 

a.  to  areaa 

b.  tetidad  or  . 
3.    Jack  Stay 

a#    ,__„,.^^.„^^  areas 

B.  Tandad  Saarch 

!•    Surface  fxtm  a  diving 

a*    use  standard  U.S. Navy  Olvlng   


b«    Tending  lliie      long  enough  to 

area 

c-    Tending  line  kept   


d.    Ansxwr  sigiula 
C«    Circling  Line 
1«  Coeipcnents 

«.     Buoyt  ~  - 

b.    Buoy  Line: 
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e,  Cltaip: 


\ 


d.    Clrellng  Lln«  oc 

(1)    long 

(2)  Knocttd  tv^ry 

(3)  Must   


360*  iUrktr  Buoy: 
Mtthod  1 

a.  diver  datctnts  on 
b«  locates 


c«    diver  searches 
d«    diver  moves  to 
(1)  searches 


feet 


freely  on 


sweep  on 

knot 


e«    continue  until 
>fethod  2 

a«  diver  descends  on  buoy  line 
b#     locates  sv^n  line 


sweep 

is 


at*lr^  CO 
d,  cpm*nc^. 


knot 


(1)  nearchinr  and  clrapr^lnc  svlm  line  Iott,  atterpting  CO 


e«    I'ove  in  (coixard  buoy  line)  _____  knot  after  each   

sweep  until  the  found 

A.    Method  3  -  for        ^  ^^^^ 

a«    one  diver  svlma  at   


\^    one  diver  s^rt^3  at 
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c«    both  dlv«rs  makt 
D,    Jack  Stay  Saarch 
X«  CnoponaQts 
a«    2  Buoya: 
b.    2  Buoy  Linaa: 
c*    2  Clmpa: 


d.    Jackatay  or  Saarch  Llna 
(1)    loHR  enough  for 

(2) 


conditions^ 


2. 


7!athod  1  ->  nactanguXar  Search 
a*    dlvfsr  descanda  on  buoy  _ 
b^    aaarchaa  along 
c,    Qovsa  buoy   


Influenda  langth 


In  direction  of 


d*    search  back  to  buoy 

a,    nova  buoy  in  direction  of  search 

la 


f«    continue  until 


g«    distance  buoy  la  moved  Is  Influenced  by: 

(1)  

(7) 


3*    Method  2  -  Clrco&ar  Search 


b* 


is  stationary 
Is  mobile 


c.    diver  deaenda  on 


d«    searchea  out  on  Jack  stay  line  to 


to  buoy 


( 
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I. 


in  dlractlcn  of  starch 


■•arch  back  Co 


saarcl^,  bade  Co 


la  dlracrtoo  of  saardb 


continua  until  dbjact  la  found  or 


la 


ctada. 
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NOTKTAKUIG  SHIET 

TITLE:    Dnd«nraear  Hull  Insptetlon 
RETERENCES 

U^S.Havy  Diving  N«nuAl»  Volum  I 
Undenr^ttr  Work  Ttchnlquts  Mnual*  Voltnv  I 

A«    Hull  Intpactlon 

1«    CoeplAtft  •xamlnaeloQ  of   


\  *•    of  hull.  % 

b.  to  hull# 

2.  Ships  bulla  hava  configutaeiona, 
a.    Baaic  hull  inspection  tachnlquas  arc 

3.  Motmally  involve  many  . 

4.  May  Include  underwater 
survey. 

5.  Alvaya  review  hull  inspection  report. 

6.  Use 


a*  locate  — — ™.  doae  proxlnity  to  work, 
b.    cake  ctrrent  into  consideration  aa  to 


location  and  _________  point. 

7.  are  a  must. 
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NOTETAKIHG  sheet  4-10-2M 


rX\I<PLFS  OF  "UnDFP.  ar-\P>j;CES 


WTmmG  SHEET  4-10-AN 


TKRTE  BLADED  PT»0PELL01l 


FOU?.  BLATED  PnOPELLOP. 


PITT  BLAPET^  PPOPELLOP 


EXAIIPtES  -  BL/M)E  MP'BEP.EIG 


CO 


^^^NorrrxKiNG  sheet  a-ii-ln* 

TITLE:    G«ntral  Safety  Pr«c*utlon« 

RETERENCES 

U.S.Nav^  Diving  Manual,  Volume  X 
Dlvlnf*  and  Salvage  Safety  JTotca  1971/72 

A.    Oi  rLag  on  Ships  In  a  "est 

1.  Ship  Checkliat 

a.  filled  out»  ^  and  adhered  to 

ships  will  be  Caftged  out 

2.  Code  Alfa  Flag 
ae  displayed  by 

b.  displayed  by     

c«  as  necessa 

3.  Camels 

a.  description: 

b.  !Pust  be  ships 

4.  ?erthinR  or  Shifting  Rerthinn 

^*  _^  ships  will  shift  berth  or 

during  diving  operations 


5e    Access  to  Surface 

Se  naintaln  access  to  surface 

b.  use  ^  or  descent 


6^    Diving  Platform  -  as  as  possible  to 

area. 


f 
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.WK'lAmC  SHUT  A-n-2N 
7.    !51vlng  Su'>«Tvl«or 


Old  ships  p«r90fm«l  on 


b.  cOBBmmicatlona  must  b«  nsintalnsd  with 


B.    r>ivinR  Usinis  Explo8iv«s 
1-    Supcryisor  must  hsvs 


a.  Accoaplithed  by  rmtsininn: 

(1)   Vlst 

(2)    fuse 

2.  30n  p«i  shock  wav«  or  grsster 
A.  will  dansgs   

b.  will  danage 


c.  300  pai  shock  - 


charge. 


3.  Anticipation  of  Underwater  Ex^jlosion 

a.  leave  water  If  possible 

b.  if  Impossible,  float   

c.  keep  t 
up  aitd  out  of  water 

C.  Diving  on  Submarines 

1.  !luclear  Submarines  - 

a.  contact 

b .  wear   


feet  from  diver 


2.    All  Suboarincs 
a.  Tse  Sl/p 


and 


hazard 


Officer,  plan  dive 
badge 
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SHEET  4-11-3N 

!•    _____  "oor  la  highly  deslrtttble 
2.    Mcure  __^___„   ad«q\«t»ly 

3«  t**"  «n<i  _______  operator  must  b«  thoroughly 


4.    Chain  Pall  Mathod 


a* 

b. 


control*  chain  fall 


sCowad  In  oil  bath. 


5.  Ship  Repair  Safety  Checklist  must  be  used 
E.    Hea\nr  Currents 


1. 


-  maximum  SCUBA  operations 


2.    Use  a 


3. 

4. 
5. 
6. 


Have  safety 


available 


Dlvars  must  be  In  top 
Stay  clear  of   


Schedula  vork  for 


7.    Hip  Tide 

a.  Ride  it  out  -  don't  fight  it 
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8,  Approach  «  job  sight  from 
F.  Open  S««  Diving  Operations 

1,    Gathur  all  available   


4.   charts, 

conditions 

2.    acynitor   reports 

3^   „,.„_^_ 

4.  ^"•t 

5.  Mlnintai  -  

6.  First  divers  dovn  check 

7.  Divers  niiat  be  in  top  ___^_„_^«„_^_  — — 


8.  Enwrgency 


a.  Emergency   -  U.S. Navy  Diving  Manual,  page 

G.    Cold  Water  Diving  Op-  atlona 

1.  Condition 

2.  Use  proper  ____________ 

a.  U5S.  Navy  Diving  Itanual,  page   Figure   ^ 

3.  Short  


a.  Acciistom  divers  to  cold  water 


4.  Respiration  Rate  ^  than  normal 

a.  increased  danger  of  _______ 


5.  Water  F-ntrv  -  enter 


a,  increfied  danp.er  of 

b,  can  lead  to   


5.?;? 


SOQ  somAmc  sheet  4-ii-3n 

6.    Do  not  Mglftct 


pcrsonaal 


R.  THvinn  Pollutad  Wattrs 
1.  Sourcas 


a* 
b. 
2.  U«« 


dlscharfcs 

_  dlachargM  -  ch«alc«XsAlgh 


clothing 


3«    Guard  again* t 
4»    Approprlaca  _ 
a« 


of  vatar 


mdleaX  procadurea 


up  to  data 


Xncraaaad  vulnarabllity  to: 

and 


Infections 


6.    Extrcma  Warn  Vatar  Oparatlona 

a«  ba  alart  for   

I*    Closad  Spacaa 

1*    SCDBA  if   uaad  to.  antar  a 

2«    All  closad  ipacftfl  must  bt: 

*•    — — — — _  bafora  antarlng 


circulated 


Inspactftd  for 

CD 


(2)  Produced  by 


Gaa 

material 


r*  '■■>  ■■ 
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(3)  PIAPLT 


\ 


(a)  Explode 

0))  


(c)    Small  Mnmcst  '  

(•)  


\ 
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ASSIGNMENT   ;  'EET  7-1-lA 


TITLE:     Surface   Supplied  Diving  Operacions  Pre-Dlve  Checklist 
(Underwater  Advanced) 

LESSON   TOPIC  OBJECTIVES 
Tejminal  Objectives 

1.     When   the   student  completes   this   course  he  will  be   abU  to 
as   a   member  of  a   four  man   team,    complete    the  applicable  items* 
of   the   Surface   Supplied  Diving  Operations  Pre-Dive  Checklist 
CO   prepare   the  Mk  V  Deep   Sea  Diving  System   for  daily  use  and 
secure   the   gear   upon  completion  of  the  daily  diving  activities. 

Enabling  Objectives  — 

1.  Orally  explain   the  use   of   the  Surface   Supplied  Diving  Opera- 
tions  Fre-Dive  Checklist. 

2.  Demonstrate   the   correct   procedures    for  completing   the  items 
necessary   for   preparation  of    the  Mk  V  Deep   Sea  Diving   System  for 
daiivuse. 

3.  Using  a  standard  print  (illustration)  of  the  school's  diver's 
breatning  air  system:  =>u*v,=  ti 

a.  Label   the   print  with  correct   symbols   to   show  all  maior 
components .  ^ 

b.  For   the  major  components: 

(1)  Explain,    in  writing,    taeir  function. 

(2)  List;    in  writing,    the   protective   devices   within  the 

system. 

devices  Describe,    in  writing,    the   protection   provided    by  the 

(^)    List,    in  writing,    the    ratings    of  applicable  major 
-^mpouents   and  material   used   in   their  construction. 
^.      Orally  describe    the  maximum  standards    for  breathing  air 
and   the   reasons   for   the  standards. 

L.rl^^^^l  «etpoint(s)    for   cleaning,    test   and  cali- 

oration  of  gages. 

6.  State,  in  writing,  the  safety  precautions  necessary  to  insure 
airpur:ty. 

7.  Demonstrate  the  correct  procedures  for  completion  of  items 
necessary  to  secure  the  Mk  V  Deep  Sea  Diving  System  from  daily 
divingactivities. 

STUDY  ASSIGNMENT 

■J.  S.  Navy    Diving  Manual,    Volume    I,    Paragraph  6.2 


ASSIGNMENT   SHEET  7*I*2A 
STUDY  QUESTIONS 

U      Whac   must   diver's   breaching  air   rneec^    regardleiis  of  source? 
b  . 

4  \ 

\ 

1.     Who   is    rVspcnsible  to  determiae  the  adequacy  of   the  air  system 

for  a   specifi\c  dive? 

3.     Why  must  care  be   taken  in  the  placement  of  diving  air 
compressors? 


^  What  is  the  primary  requirment  of  an  air  supply  system  used  ^ 
v.rh   open-c*J.rcuit  equipment? 


5.      Define    ''Mixing   Effectiveness  Factor" 


\ 

*3 .      What    is    Che   rnaximum  overbottom  pressure   requirment    for  a 

dive   or    1^5  feet? 


Whac  cvc  ways  could  be  ised  to  contrcl  the  amount  of  water 
-apor   in    the   diver's   breatniag  air? 


List    cne    three   basic    types    of   air   supply  systems. 
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ASSIGNMENT  SHEET  7-1-3A 

9.     Compiaca  Che  following: 

 — •   which  directly  in- 
fluence the  air  supply 

 —  with  the 

warning  "DIVER'S  AIR  SUPPLY  -  DO  NOT  TOUCH".     All  personnel, 
both  diving  and  non-diving,   who   may  be  in  the  vicinity  of 
such 

 — ^  — — during  an  operation 

must   be  ^„ 

 ^  Co   .  any 


50  marked, 
b  .  A 


o  r 


aust  be  part  of  the  air  supply  system  and  be  located 
the  supply  aource  and  the  diver's 

This   tank  serves   to  maintain  an  immediate,  available 


   —  should   the  primary  supply  source 

10.     '-/hat   are   the  disadvantages  of: 


a.     Centrifugal  Comp 


resso  r: 


0.      Rotary  Compressors 
thin  cSe  °'  ^  =o.p.es.  =  r  ai-.,s  be  .ess 


po;taa"cI  °'  lubricant   used   ia  air  supply  sys.e»s  t». 

13.     Describe  Iniercool.rs  and  their  funccior. 


ASSIGNMENT  SHEET  7-1-4A 

1^.  Why  is  ic  important  that  the 
a  back  pressure? 


5/^ 

compressor  always  work  agalast 


b  . 


15.  How  many  high  pressure  air  cyliaders  are  needed  for 
satistaccory   air  supply   system?     Ac  what  rating? 


16       Whac   actions   are   to   be    taken  when  pressure   in   a  high  pressure 
air  cylinder   air  supply   system  reaches   220   psi  above  the  diver's 
working  pressure? 


What    is  an  accumulator? 


ASSUJNMKNT    SHEET  7-1-5A 


Typical  Double  Acting 
Comp»^S9or 


PISTON   COMPRESSOR   -  Label 
the   .'omp orients   and  trace 
the  air   flow   through  the 
system. 

COMPRESSOR/AIR  CYLINDER 
BANK  AIR  SYSTEMS   -  Label 
the  components. 


0 


c 


3 


Compi^ssor-Eqaippeci  Ait- 
Supply  SYstem 





High  R-essure  Cylinder 
Bank  A»r  SuppW^  System 


ASSIGNMENT  SHEET  7-2«lA 

TITLE:     MVc  V  Deep   Sea  System  Diver   (Underwater  Advanced) 
LESSON  TOPKT^BJECTIVES 
Terminal  Ob j  ec  elves 

1.     When  the  student  completes   thi^  course  he  will  be  abPe  to, 
as  a  diver,    using  a  Mlc  V  Deep   Sea  Diving  System  la  open  water 
at  a   depth  of  at   least   twenty  feet,   demonstrate  Increased  pro- 
ficiency In   the  use  of   the  Mk  V  Deep  Sea  Diving  System  by 
successfully  completing,    In  accordance  with  Diving  Training 
Standards,   any  three  of  the   following  projects:     Angle  Descent, 
Tunneling,   Hoggir^g  Line*   and  Two*Han  Pontoon* 

Enabling  Objectives  ' 

1,     Given  a  job  analysis  sheet   on  each  project   tc  be  accomplished 

during   this   unit,    orally  explain  the   following  aspects  of  the 

p  r o j  ec  t : 


a.      What   the  project  is. 

The   conditions   under  which  the   project   is   to  be  completed. 
Standards   vhich  will  determine  succer^s. 
Hew  CO   perform   che  project  successfully. 

e.  How  each  project  relates   to  a  fleet  diving  Job* 

f.  Particular  skills  necessary   for  successful  completion  of 
che  project. 


STUDY  ASSIGNMENT 


Review  U.S. Navy  Diving  Manual,  Volume  1,  Chapters  6  and  8 
(paragraphs   pertaining   to   diver  activites) 


STUDY  QUESTIONS 


None 
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JOB  SHEET  7-2-lJ 

TITLE:     Mk  V  Deep  Sea  Diving  System  Diver   (Underwater  Advanced) 
Hogging  Line,   Tunneling,   Angle  Descent,   and  Two-Man 
Pontoon  Projects 

INTRODUCTION 

This  will  be   the  final  unit  devoted  to  teaching  you.. to  use  the 
Mk  V  Deep   Sea  Diving  System.     There  will  b«   units   in  your  train- 
ing when  you  will  be  usi^g  the  Mk  V  System,   but,  at   those  times, 
you  will  be  concentrating  on  other  phases   of  your  training. 
The  projects   in  this  unit   require  knowledge   of   the  diving  system 
and   the  ability  t     use  it    (i.e.   buoyance  control,   etc.)  as 
well  as  mechanical  ability  and  teamvork. 

As  before,  work  quickly  and  thoroughly.  Plan  your  working  dive 
in  your  mind  before  you  ever  leave  the  surface  so  that  when  you 
arrive  on  the  job  site,  you  can  begin  work  immediately,  knowing 
what  ro  do  and  how  to  do  it.  In  order  to  successfully  complete 
this  ■  .lit,  you  must  complete  three  of  the  four  projects  within 
the   Satisfactory  limits  of  Diving  Training  Standards. 

REFERENCES 

Diving  Training  Standards 
EQUIPMENT  AND  MATERIAL 

Diving   Underwear,   Diving   Socks,    Tool   Bag,    Mk  V  Deep   Sea  Diving 
System,   Material   for  Hogging  Line.    Tunneling,  Angle  Descent, 
and   Tvo-Man   Pontoon  Projects. 


s/a 

JOB  SHEET 

I.      Hogging  Line  ProJ«cc   


a.  Diver  enters  the  water  via  ladder. 

b.  Adjust  buoyancy   (determined  by  diver)    to  near  neutral. 

c.  Swim  to   Che  h^^gging  line. 

d.  Beginning  at  Polni  A   (on  drawing  above) ^  proceed  along 
hogging  line  hand-o ver*hand  until  you  reach  Point  B. 

a*     Clear  surface  with  helmet  enough  to  make  eye  contact 

wlrh    instructor  at   Point  B. 

f.      Return,    in   the  same    fashion,    to    Point  A, 
2.      Swim   to    the  Ladder  and  come  up. 


JOB  SHEET  7-2-3J 


a.  Diver   uses  proper  llae-pull  si gnals / vo ice  commuaicac ions 
and  descenda   co   the  bcctoiu  (ac   least   twenty   feet)   via  ladder  and 
descent  line.     Hose  nozzle  will  be  attached  to   first  diver  of 
the  day. 

b.  Tenders  will   put    the   diver   on   Searching  Ime-puli  sig- 
nals.    Diver,   at  direction  of   tenders,    baclcs  away   from  diving 
platform  to  an  area   twenty  to   thirty   feet  away. 

c.  Tenders   take  diver  off   searching  signals. 

d.  Diver   faces   away   fro-    the  diving  platform,    straddle  hose 
and   insert  wrists    into   the  *    ..ps   secured  to  the  nozzle. 

e.  Diver  request  water  pressure   to   the  hose  and   begins  ro- 
tating  tne  nozzle   in  a   circular  motion. 

f.  When   diver  completes   the  hole   and   tunnel,    request  topside 
to   secure   the  water  pressure. 

g.  Diver   buries  nozzle   in   the  bottom  of   the  rive r/ channel  . 

h.  Diver   uses   proper   line-pull   s l gnals / vo i c e  communications 
anc    returns    to    the  surface. 


i.     Subsequent  divers   may  use   the  water   hose  as  a  descent  line 


JOB   SHEET  7-2-4J 


53.C 


3.     Angi.e  D^sctftt  Project 


a.     Diver   enters   the  water   via  ladder.      Receive   the  bitter  end 
of   shackle   pennant.     Make  yourself  slightly   positively  buoyant 
and    swim   Co   descent  line. 


b.      Readjust   buoyancy  and  descend   on   line  until   you  reach 
the  bottom. 


c.  Back  out   on  descent   line  until  you  reach   the  clump. 

d.  When  on   the  clump,    spread    feet   apart,    facing  diving  plat 
form  and   plant   feet    firmly   (make  yourself  slightly  heavy  by 
adjusting  kit  Control  Valve). 

e.  Pull   in   shackle   pennant   until  shackle   is  received, 
laying   all   line   received   between  feet* 

f.  Do   net   move    feet.      Tenders   will    feed   shackle  on  retreiv* 
i  n  g  line. 

g.  When   the   shackle    is    received,    diver   will    remove   the  pin 
from  Che   shackle   and  secure   the   shackle  on   retrieving  line. 

h.  Give   proper   line-pull   signals    for    tenders   to  retrieve 
s  hackl e . 


i.     At  word   that   the   shackle   is  on   the   surface,    diver  will 
give  proper   line-pull   signals  and  come   to   the  surface. 


JOB   SHEET  7-2-5J 


4.     Tw^  -M4a  Pontoon  Project 


a.     Project   is   placed  on   the  bottom  on   project  whip. 

Two   divers   use  proper   line-pull   s  ignals  /  vo  ice  comniunica- 
cions  aaa   descend   to  bottom  via   ladder  and   project  whip. 

c.  Diver   '/I  removes   **J"  bolt  patch,   requests   square  mark 
and   sends   Che  patch  topside. 

d.  Diver  //2   removes   che   large   end  patch  and  sends  gasket 
topside   on  a   square  mark, 

e.  Diver    '/I  begins   removing  small  end   patch  by  reaching 
through    "J*'   patch  access. 

f.  Diver   t'/2   enters   che  pontoon   through   the    large   end  open- 
ing and   helps   remove   the   small    inside  patch. 

g.  Once    the   patch   is   removed,    Diver  removes    gasket  and 
g.   es   it   to   Diver          (outside)   who,    in  turn,    sends   it  topside 
via   square  mark. 


Instructor  will    immediately  return  all   gaskets   to  Diver 


i.      Small   end   gasket   is   given  to   Diver   //2    (inside)    for  re- 
placement. 

j.      Diver   ifl  begins   replacing   "J*'  belt  patch. 

k.      Diver         exits   the   pontoon   and  begins   replacing    the  large 
end   patch  . 

1.     When   all   patches   are    in  place   and   tight,    Diver  sends 
for  an  air   hose  and  connects   it   to   the  air  hose    fitting  on  the 

pontoon. 

m.      Both   divers,    in   tur.;,    give    proper   line-pull    s  i  gn  a  1  s  /  vo  ic  e 
communications  and   return   to   the  surface. 


ASSIGNMENT   SHEET  x 
TITLE:     Mk  V  D^ap  S«a  Diving  Syscam  Taodar    (Undarvacar  Advanced) 

LESSON   TOPIC  OBJECTIVES 
Terminal  UbJ^ctivesi 

I,     When   thiA   student  completes   this  course  he  will   be   able  to, 
as   a   member   of  a    taan  tending  a   diver  using  Mk  V  Deep   Sea  Diving 
System  in  open  water: 

a.  Use  correct  line-pull    *nd   telephone  cowunicat  ions  pro- 
cedures   t^.roughout   all   tra'aiag  divas. 

b.  Dress  a  diver  in  a  Mk  V  Daap  Sea  Diving  Syscem*  within 
twelve  minutes^    so   that   ha  may  safely  enter  the  water. 

Demonstrate   proper  maintenance  of   the  Diving  Log  and 

OPNAV   Form  99^0/1  . 

Enabling  Objectives 

"^he   skills   above   are  a  continuation  of   skills   and  knowledge 
developed  during  previous  units. 

STUDY  ASSIGNMENT 

Review   U  .  S  .  Na w   Diving  Manual^    Volume    I»    Chapcer    6  (paragraphs, 
tables*    appendixes   concerning  tending) 
Diving  Training   Standards    for  Co mmun ica t iona 

i^TUDY  QUESTIONS 


None 
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NOTETAKING   SHEET  7-1-lN 

TITLE:     Surf«c«  Supplitd  Diving  Operations  Pre-Dive  Ch«ckliat 
(Undtrvactr  Advanctd) 

REFERENCES 

U.«;,N«vy  Diving  Manual,   Volume  I 

NOTETAKING  OUTLINE 

A.   Diver's   BreAching  Air  Syscem 

1.    School,'*  System   (for  diving  bay*) 
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2.    High   Pressure  Air  Compressors 
a.    2  availAble 


b.   Made  by 


Pneuma  c  ic 


,    Used   CO  maintain 


in 


d»  Rated 
e  •   No  t  a 

f  . 


psi 


c  ompreasor 


driven 


stages 


Located  in   the  Compressor  Room 
1-    High   pressure  alarm  goes  off  at 

J  ,  lifts  a 

High   Pressure  Air  Flasks 
  banks 

  flasks   per  bank 


psi. 


3300  psi. 


each   flask  has   a   valve  for 


Hydros  tat ically  Tested  at 


psi. 


4= 


have   Reliif  Valves 


.    Low  Pressure  Air  Compressors  J 

iol '  s.'^ir 


a»   Not    in   use   in  scho* 


sy  3  tern  • 


b.   On  board   YDT  14   and  15  with 


(I) 


psi 


(2  )  Manufacturer,  liR 
Usually  portable  or 


comp  res  so  r 


c o  mp  re  s  so  r 
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5*    Low  ?res8ure  Volume  tank 
a*    Used  with 


Used  with    High  Pressure  Air^ 

6.    High  Pressure  Piping 

a*    Usually   High  Pressure     


tub  in  g . 

(1)    wall  thickness 

    normally  used 

(1)   High  Pressure    valve* 

c.  P^l  working  pressure. 

d.  Relief  Vdlve   installed   for    3300  psi. 

e.  Tested   at   psi, 

f .  Used    from    compressor   to  High 

Pressure  to 


7,    Low  Pressure  Piping 

a.    Carries   normal   P^^ssure. 

b*  — tubing. 

c.    psi  normal  pressure. 

d.  Tested   to   times  working  pressure. 

e.  Relief  valve   lifts   at    over  working  pressure. 

3  ,  Filters 

a.  Function   -  eliminate   ,   ,    etc*    from  air 

b .  Two  types 

(i)    Between  Compressor  and   Banks/Volume  Tanks 

(a^   .   

(b)   ^   element 

5 : } '  • 
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9.    Pressure  Reducers 


a.    Normally    cype 


b.  Manufactured   by  Grove  Co. 

c.  Funccion   -  ^   high  pressure   air^c.9  desired 


(1)    Can    be    set  ac: 

1 0  .  Hand  Loader 

a.  Manufactured   by  Grove  Co. 

b.  Direct  of 


I'seu   vith  niixed   gas   diving   to   maintain  over-bottom  pressure 
durm,^  ascenc    and  descent. 
^L.  >cnt;r  .\ccessories 
a  .    Mo  is  t  ur e 

vl>    ___^^__„_^_  nioi. sLure    from   system  after  

b  .        1  ie  :   Va  1  ve  s 

; 1      Relieves   pressure    from  syscem  when  it   

V*;    Sec    at    10/.   over  worriing   pressures  » 
c  .    ^  a  u  g  ^ 

■L'    Installed    in   system    for   ^  readings 
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(2)   Calibrated  according   to   ^  requirement:  s 

d  .    Crow's   F  00  t 

(i^    For  diving  

(Maximum,   ) 

e,    "T*'  Fitting 

(1)   thread  on  one  end,    threads 

on  t he   other  • 

(2)  Double  

(1)  Double 


  pipe    thread   on   one  end.   

thread  on    the  other. 

Double  Male 
(1)    Diver  *  s  thread 
h.    Double  Female 

(1)    Diver's  thread 
Oil  Separator 

(1)    Removes   oil    from  system  after  compressor* 
Heaters  and  Coolers 
(1)    Used  to 


  or  __„____^   used 

\3)    type, 

3.    Diver's   Breathing  Air  Standards 
1*   Must  conform   to   the  following: 

a  .    Oxygen   -  -  :    bv  volume 
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Carbon   Dioxide   -  -  parts   per  million; 
 -  Z    by  volume. 


Carbon   Monoxide   -  parts   per   million  maximum; 

•    b  V   vol ume  » 


d.  Oil»   Mist  and   Vapor  -  ______  milligrams  p(?r  cubic 

millimeter  max i mum . 

e.  Solid   and  Liquid  Parr, icles   -  not    except 

as  noted    above    under  Oil,   Mi3t   and  Vapor. 

f.  Odor   -  not  ^  

2,    laaure    -uaiity  by: 

d.    wsing  only    U.S.  Navy      compressors* 

b.  Use   only   approved  , 

c.  Have    air  regularily* 

d.  Insure  is   drained    from  period- 
ical^;/  V  h  i  i  a   r  a  n  a  i  n  g  . 

e.  Air    stored    in    flasks  will  be   drained  and   

ann  ua  1  1  •/  . 

NEVER   PUT  A   DIVER   IN   THE   WATER   IF  THE 
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TITLE:     Lightweight  Diving  Systere  Diver 
LESSON  TOPIC  OBJECTIVES 
Terminal  Objectives 

1.    When  the  student  completes  this  course  he  w  11  be  able 
to  as  a  diver,  perform  the  following  functions: 

a.  In  an  open  tank,  with  a  mininjum  of  eight  feet  of 
water,  usxng  the  Lightweight  Diving  System  (Jack  Browne) , 
demonstrate  ditching  and  donning  procedures. 

b.  In  an  open  tank,  with  a  minimum  of  eight  feet  of 
water,  using  the  Mark  I  Mask,  demonstrate  emergency  air 
cnange-over  procedures. 

c.  In  open  water,  at  a  minimum  depth  of  twenty  feet 
using  Mk  I  Mask  and  Hot  Water  Suit,  complete  the  SearchiAg 
Pro:)ect  in  accordance  with  Diving  Training  Standards. 

Enabling  Objectives 

1.  Orally,  explain  the  correct  procedures  for  dressing  a 
^iver  using  the  Lightweight  Diving  System  (Jack  Browne). 

2.  Orally  describe  the  prevailing  conditions  which  would 
prompt  a  diver  using  the  Light;>reight  Diving  System  to  use 
the  procedures  of  ditching  and  donning. 

3.  Demonstrate  correct  procedures  for  ditching,  clearing 
DiviJl^^System  continued  work,  the  Lightweight 
the  Mark"""!  M^k^^          procedures  for  dressing  a  diver  using 

5.  Describe,  orally,   the  prevailing  conditions  (including 
indications  received  by  the  diver)   which  would  promot  a 
diver  using  the  Mark  I  Mask  to  use  the  procedures  for 
emergency  air  changeover. 

6.  Demonstrate  correct  procedures  for  emeraencv  air 
change-over,  using  the  Mark  I  Mask. 

7.  Orally  explain. the  correct  procedures  for  dressing  a 
diver  in  a  Hot  Water  Suit. 

8.  Demonstrate  correct  procedures  for  dressing  a  diver 
m  a  Hot  Water  Suit, 

9.  Explain,  orally,  the  Searching  Project,  in  accordance 
with  Diving  Training  Standards,   to  include  standards, 
how  to  perform  the  project,   and  particular  skills  needed 
for  the  successful  comoletion  of  the  project. 

STUDY  ASSIGNMENT: 

heading  Assignments  for  theis  Lesson  Topic  will  be  in- 
cluded in  Study  Assignments  for  8-2  and  9-3. 

STUDY  QUESTIONS 

NONE 


331 

JOB  SHEET  8-1-lJ 

TITLE:     Lightweight  Diving  System  Diver — Ditching  and 
Donning  Procedures 

INTRODUCTION 

This  will  be  your  first  diving  experience  in  the  Jack 
Browne  Diving  Mas3c  and  it  is  important  that  you  learn 
emergency  procedures  immediately.     These  ditching  x\nd  don- 
ning orocedures  are  very  similar  to  those  practiced  in 
scuba"  so  think  back  to  your  experience  there.     An  important 
thing  to  remember  diiring  this  dive  as  well  as  the  next  dive, 
your  first  with  the  KMB-9  Mask,   is  NOT  TO  PANIC.  The 
procedures  to  deal  with  emergencies  are  available  and  these 
practical  dives  are  designed  specifically  to  teach  those 
emergency  procedures  to  you  and  give  you  the  opportunity  to 
practice  them.     But  many  diving  students  panic  the  first 
time  their  mask  is  flooded  or  their  primary  air  supply  is 
secured  because  they  are  convinced  they  caiinot  get  the 
mask  cleared  or  emertrency  air  turned  on  before  they  have 
to  breathe.     Without  the  feeling  of  paric,   and  individual 
can  hold  his  breath  for  at  least  one  minute.  Responding 
correctly  to  the  emergency  and  getting  the  mask  cleared  and 
emergencv  air  turned  on  will  take  no  longer  than  twenty 
seconds.'   Logically  you  should  not  panic— you  have  plenty 
of  air  to  get  through  the  situation.     So  — relax,  en^oy 
the  dives  and  become  proficient  in  using  the  Lightweight 
Diving  System  eauipment. 

REFERENCES  ^ 
Diving  Training  Standards 
EQUIPMENT  AND  MATERIALS 

Swimmi-ia  Trunks,  Chafing  Gear   ^or  wet  suits  mav  be  worn 
if  watr^r  temperature  dictates),  Jack  Browne  Mask  and  Light- 
weight Belt. 

JOB  STEPS 

1      Diver  uses  proper  line-pull  signals  and  descends  to  the 
bottom  of  the  open  tank  wearing  the  Jack  Browne  Mask,  Chafing 
Gear,  and  Lightweight  Belt. 

2.     Proceed  to  center  of  tank.     Flood  face  mask  by  pulling 

mask  from  your  face   (do  not  remove),  ^ 

^      C^at-  water  from  mask  bv  leaning  head  to  left  ^expelling 

water  through  the  exhaust  val^/e)   or  back   (expelling  water 

through  the  seal  under  the  diver's  chin). 

4       Student  uses  prooer  line-pull  signals,   ascends  to 

surface  and  notifies' topside  msrructcr  that  he  is  going 

to  ditch  and  don. 
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5.  Instructor  gives  OK,  student  uses  proper  line-pull 
signals  and  descends  to  bottom. 

6.  In  the  center  of  the  open  tank,  sit  down,  remove  weight 
belt  and  place  it  across  your  thighs. 

7.  Untie  lifeline,  making  sure  lifeline/air  hose  is  not 
fouled. 

8.  Hold  mask  in  place  with  one  hand  while  loosenir.g-'head 
straps  with  the  other  hand.    With  all  straps  loosened,  slide 
harness  over  head  and  mask  so  that  it  is  now  in  front  of 
faceplate . 

9.  Remove  mask,  turn  air  down  to  a  small  stream,  and  olace 
mask  on  floor  of  tank,  under  weight  belt. 

10.  Expel  all  air  in  your  lungs  and  wait  for  a  signal  from 
the  in-tank  instructor.    Come  to  the  surface. 

CAUTION;     Not  expelling  the  air  in  your  lungs  before  coming 
to  the  surface  could  result  in  an  AtR  EMBOLISM.     The  in- 
tank  instructor  is  to  act  as  a  safe^  man  to  prevent  you 
from  doing  this. 

11.  Free  dive  to  the  bottom  of  the  tank,   following  the 
small  stream  of  bubbles  from  the  mask. 

12.  Upon  reaching  the  area  of  the  equipment,  sit  down, 
place  the  weight  belt  over  your  thighs,  retreive  mask  and 
place  it  owr  your  face. 

13.  Turn  aii  up  to  normal  flow,  clear  the  mask  by  leaning 
the  head  to  the  left  or  back. 

14.  Put  harness  in  place  by  taking  it  over  the  mask  and  head. 
Tighten  straps,   starting  at  the  bottom. 

15.  Tie  lifeline/airhose  around  waist  using  a  slip  bowline. 
15.  Don  weight  belt. 

17.  Give  proper  signals  and  return  to  surface. 
SELF  TEST  ITEMS 

1.  Do  you  feel  pcmic  flooding  your  mask? 

2.  Do  you  have  difficulty  retaining  your  composare  when 
the  mask  is  flooded  or  when  you  are  diving  for  the  mask? 

3.  Are  you  using  correct  dive  procedures? 
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TITLE:     Lightweight  Diving  System  Diver— Mark  I  Mask 
(KMB-9)  Emergency  Air  Change-over  Procedures 

INTRODUCTION  ^ 

The  KMB-9  Diving  Mask  emd  associated  equipment  is  the 
most  sophisticated  lightweight  diving  system  in  use  through-- 
out  the  Navy.     It  has  distinct  advantages  over  previous  T 
systems  and,  in  fact,  a  modified  version  of  this  system  was 
used  by  the  U.S.  Navy  Experimental  Diving  Unit  to  make  the 
deepest  open  sea  excursion  dive  (1148  feet)   in  19  75. 

During  this  first  dive,  you  will  be  getting  acquainted  with 
the  KMB-9  Mask  and  learning  emergency  procedures.  Unlike 
tha  Jack  Browne,  it  is  not  necessary  to  ditch  this  system 
since  you  carry  emergency  air  with  you. 

In  the  next  unit.  Underwater  Tools,  you  will  be  using  the 
KMB-9  Mask  as  your  diving  equipment,  so  now  is  the  time  to 
ask  questions  and,  so  much  as  possible  in  two  dives,  be- 
come competent  and  confident  in  the  use  of  the  gear. 

REFERENCES 

Diving  Training  Standards 
EQUIPMENT  AND  MATERIALS 

Swimming  Trunks,  Chafing  Gear  (or  wet  suits  may  be  worn  if 
water  temoerature  dictates),  KMB-9  Diving  Mask,  Lightweight 
Belt,   Tool  Bag,   and  Pipe  Square  Project  Material. 

JOB  STEPS 

1.  Diver  gi^i^s  proper  line-pull/voice  communications  and 
descends  to  bottoir  of  open  tank,  via  lad«er,  with  pieces 
of  Pipe  Square  Project  in  tool  bag. 

2.  Begin  Pipe  Square  Project  as  below: 

a-     Place  three  long  pipe  pieces  along  side  each  other 
on  the  deck. 

b.  Place  four  elbows  in  a  similar  area. 

c.  Hold  one  long  pipe  piece  and  secure  an  elbow  to  each 
end,  then  back  the  elbows  off  one  complete  turn. 

d.  Screw  remaining  long  pipe  pieces  (two)   into  secured 
elbows. 

^.     Secure  the  remaining  elbows  (2)   to  the  two  pipes, 
being  sure  that  the  elbows  are  aligned. 

f.     Remove  short  pipe  pieces  from  tool  bag  and  screw  into 
open  elbows. 
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g.  Screw  union  end  on  one  short  pipe. 

h.  Place  union  ring  on  remaining  short  pipe  piece  with 
threads  facing  the  center  of  the  joint. 

i.  Screw  tail  piece  onto  same  pipe  as  union  ring  with 
seat  facing  joint. 

j.     Screw  union  ring  onto  union  end  of  opposite  pipe. 

k.     Give    proper  line-pull  signals/voice  coiranuni cations 
and  ascend,  via  ladder,  bringing  tool  bag  and  assembled 
Pipe  Square  Project  to  surface. 

3.     At  soinetime  diiring  the  coirtpletion  of  the  project,  the 
instructor  will  secure  the  primary  a:  r  supply  to  the  diver. 
Your  reaction  should  be  as  follows: 

a.  At  the  first  indication  that  you  have  lost  your 
primary  air  supply,  you  should  open  the  "on/off  or  eirisr- 
gency  gas  supply  valve.     Turn  toward  the  rear  or  counter- 
clocJcwise  to  open.     SecTire  the  Steady  Flow  Valve  Knob  and 
Demand  Regulator  Adjustment  Knob. 

b.  Use  line-pull  signals  to  request  more  air. 

c.  Inform  topside,  via  voice  communication,   that  you 
have  lost  the  primary  air  supply. 

d.  If  air  is  not  forthcoming,  request  permission  to 
abort  the  dive. 


SELF  TEST  ITEMS 


1.  Are  you  relatively  comfortable  in  the  use  of  the  gear? 

2.  Do  you  feel  panic  when  you  realize  that  your  primary 
air  supply  is  not  functioning? 

3-     Are  you  using  proper  diving  procedures? 
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TITLE:     Lightweight  Diving  System  Diver — Searching  Project 
INTRODUCTION 

Because  of  time  limitations,  this  will  be  the  only  open 
watar  dive  you  will  have  the  op'bortunity  to  make  using  the 
K.MB-9  during  this  unit.     During  the  dive,  however,  you 
should  get  a  good  idea  of  the  use  of  the  gear  in  shallow  water 
work.     It  is  maneuverable,  comfortable and  safe. 

You  will  also  have  the  experience  of  wearing  th*  Hot  Water 
Suit  during  this  project  and,  if  the  weather  and  water  are 
cold,  you  will  experience  the  effectiveness  of  this  unx4ue 
piece  of  equipment. 

As  you  progress  through  the  Searching  Project  using  the 
KMB-9,   remember  the  same  project  in  the  Underwater  Basic 
Unit  wherein  you  used  the  Mk  V  Deep  Sea  Divmg  System. 
This  will  really  provide  you  a  iDasis  for  comparison  and, 
as  a  result,   I  am  surf  you,  will  have  an  even  greater  appre- 
ciation for  the  Lightweight  Diving  System  and,   in  oarti- 
cular,   the  KMB-9. 

REFERENCES 

Diving  Training  Standards 
EQUIPMENT  AND  MATERIALS 

Swimming  Trunks,  Shirt,   Hot  Water  Suits,  Clayton  Diving 
Heater  System,  KMB-9  Diving  Mask,  Searching  Project  Material. 

JOB  STEPS 

I.  Diver  uses  correct  line-pull  signais/^-oice  communications 

and  descenc^  to  the  bottom  (at  least  twenty  feet)   via  ladder 

and  descent  line. 

2  Diver  reports  he    is  on  the  bottom. 

3*.  Oiver  responds  to  tenders  signal  by  moving  m  the  correct 

direction.  xr  „j  +.u^ 

4      Object  of  the  search  is  for  the  diver  to  find  the 
pirtat^le  buoyline  and,  pulling  it,  submerge  the  buoy  two 

5^'    After  locating  the  buoy  line  and  submerging  the  buoy  ^ 
twice,  the  tenders  will  take  you  off  searchxng  signals  an^ 
bring  vou  back  to  the  area  of  the  descent  ^^^^ 
6.     Diver  will  give  proper  signals  and  come  to  tihe  surface, 
SEI^  TEST  ITE^^ 


\.     Are  yjn  co-njPortable  in  the  use  of  the  eouiTjment? 
2.    Are  you  wrure  of  the  diffep«ncea  betireen  the  Lightwe^'cht  eou-». -r-^ent 
und  the  or^rv-*. ously  used  MK  V  Deeo  Ses  D^^r^ng  Systen? 
Are  you  resoondl-og  oroDerly  to  the  tender's  signals? 
Are  you  uaing  oTooer  diving  Tjrocedures? 
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TITLE:     Lightweight  Diving  System 
INTRODUCTION 

The  Lightweight  Diving  Systems  used  throughout  this  unit 
is  some  of  the  most  modem  and  popular  equipmen':  in  the  U.S. 
Navy.     Surveys  taken  by  the  Naval  School  Diving  and  Salvage 
indicate  that  Lightweight  and  SCUBA  share  the  popularity 
spotlight  in  fleet  diving  operations.     This  is  underatauid- 
able,  since  Lightweight  or  "shallow  water"  diving  is  de- 
signed for  maucimum  depths  of  90 — 190  feet  (dependent- 
upon  equipment)   and  most  of  the  diving  in  the  fleet  is  done 
in  water  less  than  100  feet. 

The  newness  of  the  equipment,  although  there  are  many 
advantages,  has  two  distinct  disadvantages — availability  and 
completeness  of  information.     You  will  find  that  many  fleet 
diving  conmiands  do  not  have  the  KMB-9  Mask,  Hot  Water  Suits, 
or  Clayton  diving  Heaters.     At  this  writing,  only  four  or 
five  open  diving  bells  have  been  manufactured,  so  none  are 
currently  available  to  the  fleet  commands.     Most  diving 
activities  will  have  the  Jack  Brj^wne  Mask. 

You,   in  this  Student  Guide  plus  the  tvo  manuals  issued  you 
for  use  during  this  unit,  have  in  your  possession,  the 
most  current  information  available  on  the  Lightweight  Diving 
Systems.     The  ooen  diving  bell  information,  following  this 
page  was  extra<;ted  from  the  draft  of  a  manual  written  by 
the  manufacturer.   Perry  Ocean  Engineering,  Inc. 

Why,   if  nobody  has  the  equipment,  are  you  required  to  know 
it?     Two  reasons,   really,   that  are  somewhat  related.  First, 
a,s  a  diver,   your  Personnel  Qualification  System  (PQS)  re- 
quires that  you  are  knowledgeable  of  the  theory,  operation 
and  maintenance  requirements  for  the  equipment  and,  secondly, 
there  will  undoubtedly  be  a  time  when  some  or  all  of  tha 
equipment  will  be  available  to  you.     Hopefully,   there  will 
be  a  time  when  rne  gear  is  available  to  all  diving  commands.  , 
making  the  life  of  the  working  diver  safer  and  morw  en  oyable. 


i:JFOR>iAriON  SHEET  3-2-21 

TZTLE:     Liahtweioht  Divinn  Sv^stem 
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OPEN 
DIVING 
BELL 


DESCRIPTION 


Five  subsystems  comprise  the  Diving  3ell:  1*  Structural^ 
2.  Acrylic  Dome      ^-  Gas,      4*  Communication,     5-  Ballast. 

The  bell  is  used  as  a  transfer  stage  and  diver's  refuge  for 
divers  working  from  the  surface  to  a  maxir.um  of  300  feet. 
The  Sell  provides  a  semi-dr;/  environment  and  allows  diver 


rerroval  of  diver '  j 


lats  , 


The  system  is  desicned  for  shio- 


coard  use  where  a  communication  system,   source  of  breath- 
ing mediijim    eiiher  mixed  gas  or  air),   and  a  crane  tor 
handling  are  available.     The  bell  has   its  own  umbilical 
ronnections  for  cas  and  communication  lines,  which  are 
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compatible  with  a  standard  Navy  umbilical. 
DESCRIPTION  OF  ASSEMBLIES 

a.  Structure:     The  bell  has  four  major  weldments.     The  frame 
str-octure  is  the  main  structural  weldment  tying  the  skirt 
weldment,  deck  weldment  and  ballast  support  weldment  together 
The  gas  system ,  communications  system  and  dome  are  mounted 

on  the  skirt  weldment.     The  deck  weldment  is  a  platform 
for  Uie  divers.     The  ballast  trays,  for  containing  the  lead 
ballast  bars  are  attached  below  +-he  deck. 

b.  Acrylic  Dome:    The  dome  is  formed  from  a  sheet  of  1/2 
inch  acrylic  plastic  providing  the  diver  a  partially  enclosed 
refuge  with  minimum  obstruction  to  visibility.     The  clear 
bubble  also  allows  available  light  to-  enter  the  bell. 

The  bell  with  the  exception  of  the  bolts,  plumbing,  dome, 
and  lead  is  painted  with  an  organic  zinc  primer  and  finished 
with  two  ccats  of  vinyl.    All  other  ite  3  are  made  from  non- 
corrosive  I'naterial  to  provide  for  minimum  maintenance. 

c.  Gas:     The  gas  system  is  arranged  in  three  modules,  each 
attached  to  the  interior  of  the  skirt.     Breathing  gas  passes 
through  a  skirt  penetrator  and  is  distribv^.ed  to  the  modules 
through  1/2"  coppe^  tube.     The  modules  -;on^ist  of  a  right 
dewater  and  mask,   ^eft  dewater  and  mask,  and  center  master 
^^''Ive  and  mask  with  pressure  gauge.     At  four  points  in  the 
Ijwer  porti -in  of  the  skirt  there  are  vent  attachments  wh-re 
expelled  gas  is  carried  to  the  exterior  apex  of  the  bell  dcm- 

d.  Communications:     The  bell  cormunications  consists  of  a 
waterproof  speaker  with  interconnecting  wiring  to  a  commu- 
nication connection  on  the  exterior  of  the  skirt.     All  wiring 
IS  encased  in  copper  tubing  and  fittings,   from  the  penetrator 
to  the  speaker.     The  speaker  is  mounted  en  the  upper  skirt 
ring,     A  vent  line  is  run  from  the  speaker  to  the  top  of  ti-ie 
dome  for  pressui^e  equalization. 

e.  Ballast:     The  ballast  system  is  made  up  of  twenty  four 
lead  bars  with  handles.     Each  bar  weighs  approximately  130 
pounds  and  is  provided  with  a  hole  through  one  end  for  a 
securing  bolt.     The  bars  slide  into  the  ballast  trays  on 
?VC  strips  and  are  secured  by  bolts.     Any  number  can  be  used 
-o  establish  a  desired  ballast  condition. 

INSPECTION  AND  ADJUSTMENT 


Upon  receiving  tlie  bell  and  before  each  d^ve; 
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a.     An  initial  check  of  the  bell  shouJ.d  be  made  to  insure 
that  no  major  structural  damage  has  occured.     Special  atten 
tion  should  be  given  to  inspecting  for  damage  to  the  dome. 

b>     With  the  bell  gas  and  communication  systems  connected, 
set  gas  pressure  at  2  35  psi  amd  turn  on  the  coiraniani cation 
system, 

c.  Enter  the  bell  and  check  all  valves  and  the  oral  nasal 
masks  to  be  certain  that  they  are  operating  properly.  The 
dewatering  valves  and  mask  valves  should  be  opened  one  at  a 
time.     When  each  mask  valve  is  opened  the  appropriate  mask 
should  be  tested  for  adequate  flow. 

d.  Check  the  communication  system  to  be  certaun  that  there 
is  clear  two  way  commimication  between  the  surface  and  the 
bell. 

After  extended  periods  of  storage  or  shipment: 

e.  Tne  bell  should  be  memned  by  a  diver  and  put  in  the 
water.     Lower  the  bell  until  the  top  of  the  dome  is  about 
one  foot  below  the  water. 

f.  Fill  the  doine  completely  with  air  and  witii  the  venting 
gas  turned  off  check  the  flange  area  visually  for  leaks. 

g.  with  the  bel'  ack  on  deck,  remove  the  non-return  valve 
on  the  bell  exte.j.sjr  cind  test  to  be  certain  it  will  not  pas 
flow  against  the  check. 

h.  Inspect  the  porous  filters  for  excessive  corrosion. 
Remove  them  and  blow  air  through  them  to  be  certain  they 
will  pass  gas  freely.     If  they  are  blocked  they  should  be 
replaced. 

OPE RATI ON 

FUNCTIONAL  OPERATION 

The  bell  is  connected  to  a  source  of  breathing  gas  and  a 
topside  diver  in tercommiini cation  system.     The  interconnec- 
tions are  made  with  a  standard  Navy  umbilical.    A  crane  is 
used  to  hamdle  the  bell  while  on  deck  and  m  the  water. 
The  bell  can  transport  two  divers  to  and  from  a  work  site, 
providing  them  with  a  breathing  medium  and  communication  wi 
t.he  surface. 

3'7??ORT  SQUIPT^NT  AiND  SETTvrrCES 
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A  clear  working  area  should  be  available  on  deck.     A  crane 
I'with  a  5  ton  capacity'/   should  be  provided  to  move  the  bell 
from  the  deck  area  to  the  water  and  then  handle  the  bell  in 
the  water.      (Precaution:     overside  cleaxance  of  10  feet  is 
necessary  for  handling) 

A  diving  intercommunication  system  is  required  for  t-AO  way 
communication  between  the  bell  and  the  surface. 

The  bell  is  designed  to  interface  both  the  intercommunica- 
tion system  and  breathing  gas  source  through  a  standard  Navy 
umbilical . 

Tar  lines  will  be  needed  for  handling  the  bell  on  the  surface. 
Shackles  shoald  be  provided  for  attaching  the  bell  to  the  crane 
and  tumbuckles  and  chains  will  be  required  to  make  the  bell 
fast  to  the  dack  when  not  in  use. 

PREPARATION   FOR  USE 

a.     Attach  tag  lines  for  handling. 

c.     Move  the  bell  to  the  dive  station  and  remove  the  Herculite 
c  5ver . 

c.  Attach  the  umbilical  to  the  bell   (both  gas  and  communi- 
cation connections)    and  set  the  gas  pressure  at  100  psi  over 
the  bor.tom  pressure. 

d.  Tie  off  the  umbilical  to  the  lifting  frame  to  prevonr. 
loading  the  gas  and  communication  connections. 

CPEHATIMG  PROCEDURES 

a.  BELL  DEWATER  SYSTEM:  The  bell  dewater  system  can  be  operated 
by  a  central  va^ve  and  two  valves  just  below  the  porous 

cl     J  —  f.T-i  >~\-.    *-Krt  .  ■  ■» "!  rrta  Q    (-iT-i»3n  <s\r'S-tfim    '^an    be    ODP  T  — 
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ater  by  the  central  valve  alone.     If  the  central  valve  is 
open  the  two  end  valves  will  operate  the  dewater  system 
independently . 

As  the  bell  is  descending  the  dewater  system  can  be  operated 
to  keep  the  water  level  below  the  lower  skirt  ring.  On 
ascents  it  will  help  to  eliminate  fogging  in  the  dome. 

'.Vhiie  the  bell  is  at  the  working  depth,   if  the  divers  are 
breathing  the  bell  atmojphere,   the  dewater  syste.^  should  be 
Qpenec  slightly  to  allow  a  low  velocity  flow  to  ccntiinuous iy 

e. nter  -he  bell.     When  the  bell  communication  system  is  being 
used,   ^..-.is  svstem  should  be  turned  off  to  eliminate  excess 
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noise.     Whenever  the  dewater  system  has  been  off  for  a 
period  of  time,    (approximately  one  minute),  it  should  be 
turned  on  again  with  a  high  velocity  flow  for  purging  the 
bell. 


b.  BALLAST i     '*"ith  all  2  4  ballast  bars  in  place  the  bell  has 
a  negative  buoyancy  of  1500  pounds.     Each  bar  provides  125 
pounds;  of  negative  buoyancy.     The  bell  can  be  adjusted  from 
1500  pounds  positive  to  1500  pounds  negative  as  desired  for 
operation . 

c.  HANDLING;     The  bell  has  .a  lift  eye  at  the  top  of  the 
main  structural  weldment^     This  is  the  major  handling  point 
for  the  bell.     The  crane  is  attached  to  the  eye  with  non- 
rotating  wire  and  appropriate  shackles.     Bell  launch  weight 
is  approximately  4,300  pounds. 

The  bell  also  has  eyes  near  the  skirt  (four)   and  near  the 
deck   (thrae)    for  attaching  tag  lines.     These  lines  are 
attached  while  the  bell  is  being  handled  on  deck  and  are 
removed  as  the  bell  is  about  to  enter  the  water.  Similar 
procedures  are  used  for  recovery. 

As  the  bell  is  lowered  to  the  water,   it  i.    attached  to  the 
descending  line.     This  guides  the  bell  to  the  work  site  and 
prevents  it  from  being  moved  by  currents.     The  attachment  to 
tile  descending  line  will  also  prevent  rotation  of  the  bell- 

d.  ASCENT  AND  DESCENT:     The  bell  has  a  maximum  ascer.t  rate 
of  60   ft , /min .   and  a  maximum  descent  rate  of  75  ft, /man. 
Whenever  possible  the  ascent  and  descent  should  be  made  with 
a  descending  line  attached  for  guiding  the  bell. 

e.  ORAL  NASAL  MASKS;     For  emergancy  breathing,  oral  nasal 
masks  are  provided/  which  have  individual  supply  line  valves 
normally  kept  in  the  closed  configuration.     When  the  masks 

UL       W.        U^t5  ^  f         U^iti  A  -t-*^,^  w^^AAw^       ^^A**,  s^**^   

control  valves  for  each  mask  are  then  used  to  pressiirize 
the  masks . 

f       TOOL  RA.CK  AND  LIGHTS:     Tht.   bell  tool  rack  will  hold 
srali  Tiand  tools  and  parts.     Large  tools  should  be  secured 
to  t±?'  deck  of  the  bell  or  attached  to  hooks  provided  on  tne 
skirt  e^cterior. 

The  two  hand  held  diver's  lights  are  secured  in  a  bracket 
spring  clami;  asseirislv    Iccated  on  the  skirt  interior.  . 


?CST  DI'/Z  MJMMTErJANCE 
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After  each  dive,   the  bell  should  be  throughly  washed  down 
with  fresh  water  both  inside  and  out.     The  oral  nasal  Tiasks 
si'iOuld  be  blown  dry  and  reiijoved  for  storage  in  a  dry  area. 
The  diver's  lights  should  be  removed  and  placed  on  their 
chargers.     The  gas  system  should  be  blown  out.     The  Herculite 
covers  should  be  replaced. 

BELL  MAINTENANCE 

The  bell  has  been  designed  to  be  as  maintenance  free  as 
possible.     Maintenance  will  be  required  for  the  following 
items: 

a.  BOLTS:     All  bolts  should  be  inspected  on  a  regular 
basis  to  assure  a  secure  attachment.     Dome  hold  down  bolts 
are  particularly  critical  and  should  be  checked  every  two 
days  during  regular  operations.     The  hold  dow.^  bolts  should 
be  torque d  to  25ft. /lbs. 

b.  DOME:     If  desired^   small  scuff  marks  can  be  removed  by 
polishing  with  a  buffing  wheel  and  a  polish  such  as  Du  Pont 
:jo*  "7"  Auto  Polish  and  Cleaner.     Attempts  to  polish  larger 
scratches  will  create  a  thin  spot  in  the  acrylic.     If  any 
cracks  appear  in  the  dome  /  the  dome  should  be  replaced. 

c.  ?AI:;T:     Painting  should  be  done  as  required  to  alleviate 
rust  problems^  particularly  in  areas  such  as  the  ballast 
trays  and  the  lift  eye.     Touch  up  should  consist  of  a  light 
sanding  and  then  a  coat  of  Amercoat  *35, 

d.  MUFFLERS:     The  porous  mufflers  m  the  dewatering  system 
should  be  checked  on  a  regular  basis  for  corrosion.  Once 

a  week,   during  regular  use  of  the  bell,   the  porous  filter 
Tiufflers  should  be  removed  and  then  attached  to  the  end  of 

air  hose  and  placed  in  water  with^ a  low  pressure  flow 
thirough  them.     If  the  muffler  is  Cxaan  it  will  bubble  freely, 
if  it  dees  not,   the  muffler  should  be  replaced. 

e.  CHECK  VALVES:     The  gas  system  has  three  check  valves. 
The  main  check  val\^  on  the  exterior  of  the  skirt  should  be 
i-er:>QT/ed  aind  pressurized  in  the  opposite  directions  auid  then 
inserted  in  water  to  be  certain  that  t-he  flow  is  checked  by 
the  valves. 

f.  VENT  TUBES:     All  vent  t;ibes  should  be  securely  attached 
ar.d  free   from  sharp  pands .     The  plug  at  the  top  end  of  the 
sceaker  vent  should  be  inspected  each  week  to  assure  free  flow. 

T.     ^P^AKEK:     The  speaker  should  be  opened  once  a  week  during 
regular  operations  zo  check  for  water  accummulation  in  the 
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base.     If  the  gasket  on  the  front  plate  dries  out  or  cracks, 
it  should  be  replaced. 

TROUBLESHOOTING  PKOCEDURE 

The  following  table  provides  a  list  of  some  possible  pjrgblems 
and  fixes  for  the  bell: 


5f3 


PROBLEH 


FIX 


Leak  in  the  gas  system. 


Dome  Leak 


Dome  Scratch 


1.  Pressurize  the  gas  system. 

2.  If  the  leak  cannot  be 
readily  located  use  a  leak 
detector  such  as  "Snooo" 
on  all  connections  until 
found. 

3.  Tighten  the  fitting. 

4.  If  the  fitting  needs  replac- 
ment,  remove  the  appropriate 
unit  and  replace  the  fitting 
then  reinsert  the  unit  using 
teflon  tape  and  re test. 

1.     For  a  minor  leak  inject  a 
neoprene  adhesive  into  the 
gasket  at  'r^e  leak  point 
from  the  inside  of  the  dome 
so  that  internal  pressure 
will  force  it  into  the  leak 
area . 

3.     Tighten  the  hold  c  vn  bolts 
(25ft/lbs. ) 

3.  If  these  steps  do  not 
eliminate  leak,   rerr.ove  the 
hold  doTvn  bolts  and  the  dome. 

4.  Remove  the  gasket  and  clean 
with  acetone. 

5.  If  t-he  gasket  has  ueterior- 
ated,  use  a  new  gasket. 

6.  Replace  the  gasket  with  a 
neoprene  adhesive  such  as 
Plybond  placed  on  botii  the 
gasket  and  the  skirting. 

7.  Reassemble  the  dome  and  hold 
down  mechanism.        ,  ^, 

1.     If  the  scratch  is  a  minor 

one,  such  as  a  scuff,  r'-b  it 
out  with  a  buffing  wheel  and 
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polishing  compound, 

(Such  as  Du  Pont  #7  Auto 

Polish  and  Cleaner) 

If  the  scratch  is  deep  and 

cannot  be  removed  with  buf- 

fingr  do  not  attemt.  to 

sand  it  out.     Replace  dome. 

Replace  the  dome. 

If  communications  fail  at 
depths  check  the  speaker 
vent  tube  to  be  certain  it 
is  not  blocked. 
If  communication  fails  at 
the  surface,  the  continuity 
of  the  system  (including 
the  umbilical)    should  be 
checked. 


maxnte:a:nCE  and  repair 
pre^/emti^/e  imaintenamce 

During  'short  term  storage,   che  bell  should  be  covered  with 
the  Herculite  covers  and  stored  in  a  dry  area  out  of  the  sun. 
The  bell  should  be  secured  to  prevent  overturning  or  sliding. 

The  o-*"al  nasal  masks  should  be  removed^  cleaned,  and  dried^ 
and  t::en  stored  in  a  cool  dir/  place.  Flashlights  should  be 
cleaned  and  dried  and  put  on  their  chargers. 

^or  long  term  storage,  the  bell  can  be  placed  in  its  ori.ginal 
shipping  crate  and  stored  enclosed  to  prevent  damage  to  the 
domes . 

REMOVAL,    REPLACEMENT,    AND  REPAIR  OF  PARTS  AND  ASSEiMBLIES 

The  assemblies  in  the  bell  are  all  bolted  together  in  a 
manner  -o  proviie  for  ease  in  detaching  and  replacement. 
The  gas  system  is  made  up  of  three  modules.     Each  of  these 
can  be  removed  by  breaking  a  flared  fitting  and  removing  the 
hold  down  bolts. 

The  dome  assembly  is  held  together  wi 36  3/8  O.D.  '^oits. 
To  remove  the  dome,   ti:e  skirt  should  be  detached  from  tr.e  legs 
and  lowered  to  the  deck.     The  legs  should  be  detached  from  the 
_:e-k  and  lifted  over  the  dome.     Then  the  36  hold  dome  bolts 
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shcold  be  removed.  With  chese  removed  and  the  hold  down  ring 
removed,   the  dome  will  come  off. 

The  ballast  bars  are  held  in  by  stainless  rods  r-unning  through 
the  end.     By  removing  the  rods,   the  bars  can  be  slid  out  of 
the  trays  for  ballast  adjustment,     when  a  desired  ballast 
condition  is  achieved,   the  rods  can  be  replaced  to  secure 
the  bars. 

REFERENCE  DATA 

Diver  Capacity  -  2    (3  emergency) 

Design  Depth  -  300  feet 

Maximum  Descent  Rate  -  75  Ft./Min. 

Maximum  Ascent  Rate  -  60  Ft./Min. 

Overall  Height  -  10  8  Inches 

Overall  Width  -  76  Inches 
Weight 

With  Ballast  -  4  300  Pounds 

Without  Ballast  -  1400  Pounds 

Of  Ballast  -  2900  Pounds 

Negative  Buoyancy  -  1500  Pounds 
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Mon-Retum 
Valve 


Control 
Valve 


Inhale 
Valve 


16. 
17. 
18. 
19  . 
20. 
21. 
22. 
23. 
24. 
25  . 


Exhaust 
Vaive 


Body 

Non -Return  Disc 

Spring 

Adaptor 

1/4  Globe  Valve- 
Handle 
Gland 

Adaptor  Nut 

Inhale  Body 
Gasket 

1/2-X10-32  RHM  screw  (2) 

Flapper  Plate 

Flapper 

#10-32  Nut  (2) 

Rivet  (2) 

Short  Buckles  (4) 
Mask 

Channel  Seal 
Lucite  Window 
Lock  Nut 

Extension  Buckle 
Harness  Clips  (5) 
Head  Harness  W/Clips 
Lead  Washer 
Hex  Nut 

Exhaust  Body 
Flapper  Set  Screw 
Rubber  Flapper  Disc  ^ 
Cover,  Exhale  Valve 
3/8"X#6-32  F.H.M.  Screw  (4) 
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HOT  WATER  SUIT 

Surface-supplied  diving  employing  lightweight  equipment  often 
requires  that  supplementary  heat  be  supplied  to  the  diver.  Cold 
water  diving  and  protracted  in-water  decompression  from,  deep  and/ 
or  long  bottom  time  exposures  causes  a  loss  of  more  heat  to  the 
surrounding  water  than  the  body  can  generate.   Reduction  -in  body 
temperature  and  associated  chilling  effects  can  occur  even  with 
the  improved  passive  insulating  characteristics  of  the  Unisuit. 
In  order  to  compensate  for  heat  loss  in  demanding  circumstances, 
a  hot  water  suit  is  used- 

The  suit  consists  of  a  nylon  lined  cellular  neoprene  wet  suit 
to  which  has  been  added  perforated  hoses  along  the  limbs,  chest 
and  backbone  areas*  Hot  water,  supplied  by  hose  from  the  surface, 
enters  the  suit  throuah  a  control  manifold  at  the  diverts  w^^ist. 
^^Alves  in  the  manifold  oermit  control  of  the  t-^tal  wAt^r  flov;  to 
the  r'iver  and,   if  desired,   the  snlit  between  front  and  back  flow 
to  suit  the  comfort  needs  of  the  diver,  '^he  water  i*?  di?;charaed  in 
the  areas  of  qreastest  therm.an  need  and  then  flow??  within  the  suit 
to  orovide  a  balanced  temperature.  The  water  discharges  around  the 
aloves  and  face  and  partiallv  through  the  zippers.   This  tvne  of 
thermal  protection  eliminates  the  "^^roblems  associated  vith  local 
hot  spots  and  broken  electrodes  found  with  electrically  heated 
suits. 

Extracted  from  C . S . Mavy  Diving  Manual,  Vol.   II,  Para.  11.1.3-1 
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TITLE:     Lightweight  Diving  System 
LESSON  TOPIC  OBJECTIVES 
Terminal  Objective 

1.     When  the  student  completes  this  course,  he  will  be  "able 
to,  given  the  Planned  Maintenance   (PMS)   requirements  for  the 
Lightweight  Diving  System,  Mk  I  Mask  and  Hot  Water  Suit, 
correctly  perfcrm  the  necessary  maintenance. 

Enabling  Objectives 

1.  Orally  explain:  the  maintenance  requirements  (periodic 
and  usage)  of  the  PMS. 

2.  Orally  explain  the  documentation  necessary  for  the  PMS 
forms  manaqement. 

3.  For  the  Lightweight  Diving  System  (Jack  Brown) : 

a.  Orally  explain  the  f-jnction(s)   of  the  major  components 
m  terms  of  what  they  do  for  the  system. 

b.  Given  a  standard  print   (illustration)   of  the  Light- 
weight Diving  System,  describe,  by  labeling,  the  physical 
location  of  the  major  components  and  component  parts. 

c.  List,  orally,  the  protective  devices  for  the  major 
components . 

d.  List,   in  writing,   the  correct  ratincj^  of  the  umbilical. 

e.  Orally  describe  the  nominal  valve  size  for  the  Air 
Control  Valve. 

f.  List,   in  writing,   the  major  materials  used  in  the 
major  components  r.nd  component  parts  and  explain  why, 

g.  _   HxDlain,   orally,  the  function  (s)   of  'rhe  component 
parts  in  terms  of  what  they  do  for  the  comDonents. 

h.  Orally  explain  how  the  component  oarts  carrv  out 
their  f^'onction  (s )  . 

i.  Describe,   through  illustration,   the  flow  path  of  the 
breathing  media  through  the  system. 

j.     Orally  state  the  set  point(3)   and  reasons  for  the  set 
point (s)    in  terms  of  the  effects  of  operating  above/below 
them  as  pertains  to  maximuni  depths  and  age  of  air  hose  in 
using  the  Lightweight  Diving  System. 

/c.     Orally  describe  the  effect  of  the  Lightweight 
Diving  System  due  to  the  breathing  media  source. 

1.     Orally  describe  ih&  correct  installation   of  the  non- 
return valve  on  to  the  air  controx  valve. 

4.  rpr  the  Mark  I  Mask: 

a.  Orally  explain  the  function  (s)   of  the  .T.ajor  ccmponents 
in  terms  of  what  they  do  for  the  system. 

b.  Given  a  standard  print  of  the  Mk  I  Mask,  describe, 
by ^labeling,  the  physical  location  of  the  major  components 
and  their  component  parts. 
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c.  Orally  describe  the  sources  of  p  wer  for  communica- 
tions used  with  the  Mk  I  Mask  System. 

d.  Demonstrate  and  orally  describe  the  inodes  of  control 
for  the  side  valv«  and  second  stage  dial-a-breath . 

e.  Li'-:^,   in  writing,   the  ratings  for  the  umbilical  and 
eiTiergency  bottle  assembly, 

f.  Describe,   in  writing,   the  major  materials  used, 
explaining  why^   for  the  Tr.ajor  components  and  their  component 
parts . 

g.  Orally  e::plain  the  function  (s)   of  the  component 
parts  in  terms  of  what  they  do  for  the  components. 

h.  Explain,  orally,  how  the  component  parts  carry  out 
thair  function (s). 

i.  Demonstrate  a-;d  orally  describe  the  modes  of  operation 
and  the  flow  path  of  zhe  breathing  media  through  the  Mk  I 
M^sk  in  each  mode. 

j.     State,   in  writing,  the  maximm  depth  without  come- 
home  bottle,  without  open  bell,  and  diving  on  air  using  the  Mk 
'/^sk,  and  the  reasons  for  thesr  mrximums. 

k.     Orally  describe  the  effect  on  tJiis  ,Mk  I  Mask  System 
due  to  the  umbilical,  emergency  bottle  assembly,  diver  heater 
svstem,   open  diving  bell  system  and  breathing  media  source. 

1.     Explain,  orally,   the  unique  safety  precautions  of  usm 
only  120  VAC  for  recharging  battery  if  amolifier  is  equip- 
ped with  a  rechargeable  battery. 

5.  For  the  Hot  Water  Suit: 

a.     Orally  explain  the  f-anction(3)   of  the  major  compo- 
nent:-; in  tt=rms  of^what  they  do  for  the  system. 

L.     Given  a  standard  print  of  the  Hot  Water  Suit,  des- 
cribe, by  labeling,   the  physical  location  of  the  ma^or  com- 
conents  and  their  component  parts. 

c.  Demonstrate  the  operations  of  the  velco  strips. 

d.  List,   in  writing,  the  rating (s)   of  the  fabing 
within  the  Hot  Water  Suit. 

e.  List,   in  wiiting,   the  major  materials  in  tne  major 
components  and  their  component  parts  and  explain  why. 

f.  Orally  explain  the  function  (t)   of  the  ccmpcne.it 
parts  in  terms  of  what  they  do  fox  the  components. 

g.  Orally  explain  how  the  coj^TOient  p^rts  carry  out: 

their  function  (s). 

h.  Demonstrate  how  and  wh'.^r':*  tne  control  function  ls 

accomplished . 

i.  Orally  describe  the  effect  on  the  Hot  Water  Suit  due 
to  the  Clayton  Diving  Heater  System  and  the  Mk  I  Ma^ik  System. 

6.  For  the  Ooen  Diving  Bell: 

a.  Orally  explain  the  function (s)   of  the  ma] or  compo- 
nents and  their  comoonent  parts. 

b.  Given  an  illustration  of  a  typical  open  diving  bell, 
locate,  bv  labelina,   the  major  components. 

c.  F.xplain,   in  writing,   how  the  major  components  carrv 
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out  t:>4eir  function(s). 

d. _    List,   in  writing^  the  major  materials  used  in  con- 
structing an  open  divirrj  bell  and  explain  why. 

e.  Orally  describe  the  flow  path  of  the  breathing  medi 
through  the  system  and  the  presstirization  of  the  hull  body. 

f.  Orally  explain  the  safety  aspects  of  maintainifig  th 
bell  m  an  upright  position  during  operation. 
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TITLE:     Kirby  Morgan  KMB-9  Band  Mas)Cc(Mark  I)  System 
STUDY  ASSIGNMENT 

Kirby  Morgan  KMB-9  Band  Mask,  Sections  I  III,   IV,  and  V. 

U.S.' Navy  Dir4Lnc  Manual/  Volume  I,   paragi^..i  6.1. 2-;  6.1.2,1/ 
6,1.2.2,  and  6,1.2.3,  Figure  6-37. 

STUDY  QUESTIONS 

1.  The  K.MB-9  demand  regulator  provides  a  "demand"  breathing 
system  which  is  adjustable  for  gas  supplies  up  to   . 


2.     List  tvo  methods  of  clearing  a  flooded  KMB-9  Band  Mask 


b. 


3.  HOW  does  the  design  of  the  KMB-9  Mask  eli.Tiinate  the  pro- 
blem  of  face  squeeze? 


4.     Describe  the   -'unction  of  the  following  KME.-9  comoonents 

a.  Main  Frarne— 

b.  One  Way  Valve|i^ody — 

c.  Si^e  Valve  Assembly — 

■'■"■/ 
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5.  The  amount  of  pressure  the  demand  valve  will  hold  back 
depends  upon: 


6.  What  function  is  served  by  the  main  exhaust  besides 
discharging  gas? 


7.     How  is  gas,  which  may  leak  bv  the  face  seal,  exhausted? 


8.  What  precaution  is  necessary  in  the  equipment  used 
to  make  up  the  Emergency  Gas  Supply  System?  V7hy? 


9.  Prior  to  diving,  for  what  are  the  following  items  in- 
spected? 

a.  Rubber  Components: 

b.  Nose  Clearing  Device: 


10.  Prior  to  initially  donning  the  KM3-9  Mask,  the  umbilical 
air/ gas  supply  is  turned  on,  diver  places  the  mask  on  to  test 
the  systems.     To  what  is  the  regulator  then  adjusted? 

11.  If  use  of  the  emergency  gas  supply  is  necessary,  the 
dive: 


12.     F9r  the  following  maintenance  requirements,  put  an 
"M"  besdde  those  required  monthly  and  a  "D"  beside  those 
required  daily. 


a.     Visually  inspect  the  interior  and  exterior  of  the 
mask. 


554- 
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b.     Inspect  the  sponge  muffler  and  replace  as  necessary. 


c,  Tedt  the  one-way  valve. 

d.  Lubricate  roibber  exhaust  valve 


e.     Chack  the  coTnm\anications  system  for  proper  operation. 


13.     What  two  problems  could  be  assumed  if  a  steady  flow 
persists  no  matter  how  many  turns  the  diver  screws  in  the 
adjustment  knob? 


a. 


b. 


14.  When  shoiald  the  main  exhaust  valve  be  removed  from  the 
main  frame? 

15.  What  should  be  used  to  clean  metal  and  rubber  parts  of 
the  KMB-9  Mask? 

11,.  In  the  illustration  on  the  next  page,  label  the  following 
coHTDonents: 

a.  Purge  Button 

b.  Side  Valve  Assembly 

c.  One-way  valve  Body 

d.  Demand  Regulator  Exhaust  Outlet 

e .  Demand  Regulator 

f.  Port  Retainer 

g.  Retainer  Band  for  Hood  and  Face  Seal 

h.  Emergency  Gas  Supply  Valve 

i.  Steady  Flow  Valve  Knob 

j.  Nose  Clearing/Equalizing  Device 

k.  Head  Harness 

1.  Rubber  Face  Seal  and  Hood  Assembly 

m.  Main  Frame 

n.  Face  Seal 

-o.  Main  Gas  Supply  Inlet  P^rJ^. 

p.  Main  Frame  Exhaust  Outlet 
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KM6-9  DIVERlS  BAND  MASK 


ASSIGNMENT  SHEET  8-2-8A 
From  the  Diving  Manual: 

17.    List  the  depth  limitations  for  diving  the: 

a.  "JacJc  Bro%me''  MasJc: 

b.  USN  MarH  I  Mask: 

c.  USN  Mark  I  Mask  w/open  diving  bell: 

i:.    What  is  the  capacity  of  the  breathing  bag  used  with  the 
"Jack  Browne"  Mask? 

19.  What  are  the  advantages  of  the  USN  Mark  I  Mask  over  the 
"Jack  Browne"  Mask? 

a. 

b. 
c, 
d. 
e. 

20.  List  the  design  specifications  for  the  lightweight  air  hose 

a.  Working  ores sure — 

b.  Proof  pressure — 


■>si 
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TITLE:     Open  Diving  B*ll 
STUDY  ASSICaiMENT 

Student  Guide  Volume  H  Information  Sheet    8-2-11  throuqh 
8-2-101,  Open  Diving  Bell. 

STUDY  QDESTIONS  .         -  - 

 -    ..     Structure  is  the  main  structural 

weldnent. 

2.    What  is  the  function  of  the  vent  attachments  in  the  lower 
portion  of  the  skirt? 


3.  what  is  the  maximum  number  of  lead  birs  that  can  be 
used  for  ballast?  ' 

4.  When  inspecting  the  open  diving'  bell  after  a  long  period 
of  storage,  the  non-return  valve  on  the  bell  exterior  shoiild 
be  removed  and  tested  prior  to  putting  the  bell  in  the  wa':*ir. 

a .  True 

b.  False 

5.  tihat  is  the  rainim-'jn  capacity  of  any  crane  used  to  move 
the  open  diving  bell? 

6.  During  preparation  of  the  open  diving  bell  for  use,  the 
gas  pressure  should  be  set  at    psi  over  the 


7,  What  function  is  performed  by  the  dewatering  system  durinq 
descent?  On  ascent? 


ASSIGNMENT  SHEET  1-2 -lOA 

8.  How  many  «ytts  ar«  on  the  open^divlng  bell?  Where  are  they 
located?    For  what  are  each  used?^ 


9 .    List  the  maximum  ascent  and  descent  rates  for  the  open 
diving  bell. 

1 

10 .  What  could  be  used  to  remove  small  scratches  from  the 
dome  of  the  open  diving  bell? 

11.  When  tl^e  bell  is  being  used  regularly,  how  often  should 
the  porous  filter  mufflers  be  removed  and  tested? 

12.  Wl-at  is  the  design  depth  of  the  open  diving  bell? 

ASSIGNMENT  SHEET  8-2-llA 
TITLE:     Hot  Water  Suit 
STUDY  ASSIGNMENT 

Student  Guide,  Volume  H,  Information  Sheet  8-2-131 
STUDY  QUESTIONS 

1.  List  instances  when  use  of  a  hot  water  suit  is  reconmiended. 
a. 

b. 

2.  Hot  water,  supplied  by  hose  from  the  surface,  enters  the  suit 

through  a  at  the  diver's 

waist. 

3.  What  are  the  two  main  "concerns  of  using  electrically  heated 
suits?  rroo 
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TITLE:    Clayton  Diving  Heater  System 
LESSON  TOPIC  OBJECTIVES 
Terminal  Objectives 

1.    Wien  the  student  completes  this  course,  he  will  be  able 
to,  as  a  member  of  a  team  tending  a  diver  in  open  \5iater, 
using  a  Mk  I  MasJc  and  Hot  Water"^  Suit  Systems ,  demonstrate/ 
explain  startup/shutdown  procedures  (as  applicable)  and 
operate  the  Clayton  Diving  Heater  System  (or  other  Navy 
approved  locally  available  similar  equipment) . 

Enabling  Objectives 

1.    For  the  Clayton  Diving  Heater  System: 

a.  Orally  explain  the  function (s)  of  the  major  compo- 
nents and  component  parts  in  terms  of  what  they  do  for  the 

system.  „  ^ 

b.  Given  a  standard  print  of  the  Clayton  Divxng  Heater 
System,  describe,  by  labeling,  t;he  physical  location  of  the 
major  components  and  their  component  parts. 

c.  Describe,  by  illustration,  the^Sources  of  power  for 

the  major  components.  .j  j      ^  4-w« 

d.  Describe,  orally,  the  protection  provided  and  the 
ratings  of  each  of  the  major  components. 

e.  Orally  explain  how  the  component  parts  carry  out 
their  function ( s) .  .   ,  ^  . 

f.  Describe,  in  writing,  the  major  materials  used  m 
the  component  parts  and  eusplain  why. 

g.  Defscribe,  by  illustration,  the  flow  path  of  sea 
water  through  the  sea  water  supply  system. 

h.  Describe,  by  illustration,  the  flow  path  of  steam 
from  the  auxiliary  steam  inlet  to  the  auxiliary  outlet, 

i.  Describe,  by  illustration,  the  flow  path  of  fresh 
water  through  the  fresh  water  and  steam  systems. 

j.     Describe,  by  illustration,  the  ::uel  flo'*^  through 
the  fuel  system  to  the  burner. 

3c.     Orally  describe  lighting  off /securing  procedures. 

1.    Describe,  by  illustration,  the  location  at  which  the 
following  is  monitored:     operating  steam  pressure,  maximum 
and  temperature  to  the  diver,  and  seawater  inlet  pressure 

and  flow,  ,  ^  ^  ^ 

m     Orally  describe  the  effect  on  this  system  due  to 
a  ship's  auxiliary  steam/condensate  system,  fire  main  system 

and  electrical  source.  ^  -  .      ,     „  *  tt*..-^ 

n      Orally  describe  the  effect  on  the  Diver's  Hot  water 
Suit  due  to  the  operation  of  the  Clayton  Diving  Heating 
System. 
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STUDY  ASSIGSmENT  *" 

Manual,  Clayton  Diving 
H«at«r,  Section*  I,  ii,  iv,  v,  vi,  and  vii. 

STUDY  QUESTIONS 

Heat^^?^  maximum  heat  output  of  the  Clayton  Diving 

2.  What  is  the  function  of  the  Water  Pump  Snubber? 

« 

3.  What  component  governs  maximum  fuel  pressure? 

tl^A^i  the  Burner  fails  to  ignite  the  fuel,  what  is  the 
C^;i^i°5^ft"*K  the  safety  Switch  in  the  Combustion 

Control  will  shut  off  fuel  to  the  burner? 

5.  What  is  the  function  of  the  Temperature  Limit  Controller 

> 

6.  How  much  water  is  required  to  fill  the  system  when  cold? 

7.  At  each  startup,  it  is  necessary, to  open  the  inspection 
valve  for    seconds  to: 


«> 

8.  What  is  the  adjusted  maximum  cut-out  pressure  at  which 
the  Steam  Pressure  'Switch  will  open  and  shut  off  the  Burner? 

9.  What  are  the  intervals  for  testing  the  Thermostat  in 
order  to  insure  continuous  operation? 
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10.    Complete  the  following:  '  / 

"If  Jjilet  sea  water  temperature  is  Wilow. 
prees  and  hold  '  


(AB)  until  sea  water  temperature  rises  above 


11.    The  heater  water  must  be  tested  weekly  for  adequate 
chemical  treatment  and  total  dissolved  solids.    At  what  point 
must  the  heater  be  refilled  with  newly  treated  water? 


12.  List  the  possible  cause (s)  and  remedy  for  an  oil  drip 
from  the  burner. 

Possible  Cause  Remedy 


13.  How  often  should  the  Fuel  Filter  by  changed  under  normal 
conditions? 

14.  During  a  Thermostat  Control  te3t,^how  can, you  tell  if 
the  Thermostat  is  in  correct  adjustment? 


15.     What  is  the  maximum  allowable  clearance  between  Thrust 
Plates  and  gutside  surface  of  Main  Bearingr   What  two  things 
can  be  done  to  correct  excessive  clearance? 
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16.  What  could  result  from  leakage  from  the  Water  pump 
Relief  valve? 


17.  Approximately  how  much  Block  Insulation  would  be  required 
to  completely  insulate  the  Heating  Coil? 

18.  When  adjusting  the  air  damper,  what  is  indicated  by 
white  smoke  at  the  stack  outlet?    Black  smoke? 


19.    What  is  the  normal  fuel  pressure  range? 


20.     On  the  following  pages  are  drawings  of  (1)  the  Clavton 
Diving  Heater  and,    (2)  Sea  Water  System  Control  Panel. 
Label  them  as  follows: 

(1)  ,    Clayton  Diving  Heater  Components 

a.  Sea  Water  Booster  Pump 

b.  Fuel  Pressure  Gauge 

c.  Relief  Valve,  Safety 

d.  Fuel  Filter 

e.  Hour  Meter 

f.  Heater  Starting  Switch 

g.  Shut-off  Valve,  Hot  Water 

h.  Burner  Control  Valve 

i.  Water  Sample  Valve 

j .    Combustion  Control  Reset  Switch 
k.    Alarm  Silence  Switch 

(2)  Sea  Water  System  Control  Panel 

All  valves,  gauges,  indicators  and  switches. 
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ClAYTON  DIVING  HEATEl^  STARTING ,  OPERATING  AND  SHUT  DOW  PROCEDURES 

1.  Start  Heatar  with  Switch  (n)  on  Kl«ctrical  Controls  Pu.sl. 

CAUTION 

Be  sure  fuel  lines  are  open  and  fuel  is  circvilat^cr  through 
system.  If  operated  without  fuel,  the  Fuel  Pump  will  quicJcly 
score  and  be  damaged  beyond  repair.  On  initial  start,  dis- 
connect return  line  to  fuel  supply  container  to  checic  flov 
and  thus  be  certain  that  fuel  is  circulating. 

2.  Remove  pipe  plug  from  Chemical  Fill  Elbow  marked  "Add  Chemical". 

3.  Open  fresh,  soft  or  treated  Make-up  water  Valve  (s) . 

4.  Prime  VTater  Pump  valve  Housings  by  opening  Pump  Bleed  Valve 
(P)  on  Intake  Check-valve  caps  until  air  is  expelled.  If  Pump 
fails  to  prime,  loosen  Intake  Valve  Caps  two  turns  (Check  Valve 
Wrench  furnished)  to  eliminate  air;  then  tighten,  when  Plant 

ia  started  initially,  after  storage,  or  if  it  has  been  idle 
for  a  long  time,  remove  Intake  and  Discharge  Valve  Caps  from 
Feedwater  Pump  Housings  and  wipe  the  Discs  and  Seats  with  a 
clezm  cloth  to  insure  proper  seating.  Be  sure  Check-valves  are 
installed  into  the  same  port  from  which  they  were  removed. 

5.  If  Pump  fails  to  prime  upon  initial  start,  or  if  Plant  ia  started 
when  completely  dry,  close  ^ake-up  Water  valve  (S)  and  reir^ve 
Intake  Valves  from  Feedwater  Pump;  then  open  Make-up  water  Valve 
(s)  lust  long  enough  to  allow  Water  Pilmp  Columns  to  fill  com- 
pletelv.  When  Pump  Columns  are  full,  replace  Check-valve  caps 
and  reopen  Water  Valve  (S) . 

6.  Check  Vater  Pump  for  prime  by  throttling  Coil  Feed  Valve  (A). 
If  pump  is  primed,  pressure  will  rise  on  Heat&r  Feed  Pressure 
Gauge  wher  Valve  is* neaurly  closed.  Reopen  Coil  Feed  Valve  (A) 
after  check. 

7.  Allow  system  to  fill  with  soft,  fresh,  make-up  water  until  level 
is  maintained  approximately  1/2"  in  Gauge  Glass  (5).  This  is  the 
cold  water  level,  when  heated  the  water  level  will  be  maintained 
between  1/2  and  3/4  full  in  Gauge  Glass   (5).  Close  inspector's 
Gauge  Valve  (13)  after  correct  level  in  Heat  Exchanger  has  been 
reached  and  system  is  balanced. 

NOTE 

Approximately  9  gallons  of  water  is  required  to  fill  the  system 
when  cold. 

8.  Add  4  023  of  Clayton  Manufacturing  Comoanv  water  treatment  chemi- 
cal 1-A  dissolved  in  1  ouart  of  warm  water  to  the  Heat  Exchanger 

■  through  Pioe  Elbow  (3)  marked  "Add  Chemical".  Replace  pipe  plug  (3). 

NOTE 

If  Dressurized  fresh  v/ater  mahe-up  line  ia  not  available  the 
necessary  amount  of  water  may  be  introduced  into  the  system 
through  jpipe  Elbow  (3)  . 
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CLAYTON  DIVING  HEATER  PROCEDURES  (COMT'D) 

9.  Once  p«r  w««k,  add  4  ozs  of  Clayton  Manufacturing  Comnanv  watar 
tr«atin«nt  chemical  A-1  to  the  system.  "  ' 

IWORTANT 

Following  correct  Chemical  treatmeuc  instructions  will  ■■■ 
insure  oxygan,  dissolved  solids,  and  allcaJinity  control. 

Peedwatar  Treatment  Sheet 
in  Clayton  Diving  Heater  Technical  Manual. 

25^!!*.!!  i*"^/??'  supply  Valve  (J)  and  start  Sea  Water 

Booster  Pump  (4)  with  Switch  (e),. 

NOTE 

Never  operate  Pump  without  cclcquato  supply  of  sea  water 
minimum  12  gpm) .  Adjust  Sea  Water  Pressure  Reducing  valve 
(K)  for  40  psi  delivery. 

11.  After  starting  PumpT  press  Reset  Switch  (AB)  to  silence  alarm, 
and  open  Safety  Shut-off  Valve. 

STARTING  BURNER 

NOTE 

On  initial  start,  actuate  Rer.et  (E)  on  Combustion  Control 
before  starting  Burner.  This  will  insure- that  tHe  Control 
is  set  for  a  normal  Burner  start. 

12.  Be  sure  the  correct  cold  water  level  is  beina  maintained  in 
the  Gauge  Glass  (5),  then  fully  ilose  Burner  Control  Valve 

(P.)  .     Burner  will  ignite  when  fuel  pressure  rises  above  10  psi. 

13.  Allow  Plant  to  operate  for  3  minutes  then  check  water  level 
in  Heat  Exchanger  Water  Level  Gauge  (5) .  Drain  excess  water 
(above  3/4  full)  by  opening  Heat  Exchanger  Drain  Valve  (T) . 
If  more  water  is  needed  to  maintain  normal,  correct  level 

m  Heat  Exchanger  (1/2  to  3/4  full),  open  .Make-up  Water  Supply 
Valve  (S)    and  close  Shut-off  Valve'  (M)  between  Heat  Exchanger 
and  Water  Pump.     IMPORTANT:    After  water  level  is  obtained 
open  Valve  (M)  and  close  Make-up  Water  Supply  Valve  (S). 

14.  open  Inspection  Valve  (13)  for  10  seconds  to  bleed  air  from 
system  at  each  start  up. 

AUTOMATIC  OPERATION 

15.  The  Steam  Pressure  Switch  (SPS)  will  open  and  shut  off  the 
Burner  when  steam  pressure  rises  to  the  adjusted  maximum  cut- 
out pressure  (50  psi) .  When  steam  pressure  drops  to  about  10 
psi  below  the  maximum,  the  Steam  Pressure  Switch  will  auto- 
matically cut  in  and  restart  the  Burner. 

16.  Burner  failure  will  actuate  the  Combustion  Control  to  safetv 
shut  off  about  45  seconds  after  failure.  To  restart  Burner,' 
"'ait  2  or  3  minutes  for  the  thermal  element  to  cool;  acutate 
the  Peset  (B)  on  the  Combustion  Control. 
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17.  Low  water  or  \;atQr  failure  will  actuate  the  Thennostat  Control 
to  stop  the  Burner.  If  the  Burner  shuts  down  due  to  themo' 
static  action  find  and  correct  .the  cause  of  insufficient  water 
before  resuming  operation. 

18.  The  Reset  Button  on  the  front  of  the  Thermostat  Switch  Cv) 
must  be  pressefl  to  restart  the  Burner. 

CAUTION 

Be  sure  an  adequate  amount  of  water  is  in  the  system  and 
thus  eliminate  any  possibility  of  damage. 

PERIODIC,  OVERNIGHT,  OR  WEEKEND  SHUTDOWN 

19.  Shut-off  Burner  by  opening  Burner  Control  Valve  (R) - 

20.  Set  lower  temperature  limit,  on  Temperature  Limit  Controller 
(G) ,  to  lowest  setting. 

21.  Allow  heater  to  ore  rate  for  five  minutes  then  turn  off  Switch 
'   (D  and  E) . 

22.  Flush  sea  water  systems  with  fresh  water  by  usiha  fresh  water 
at  the  sea  water  Inlet  and  operating  Seavater  Piimp. 

NOTE 

Tt  r»av  be  necessary  to  hold  in  on  Safety  Shut-off  Valve 
Reset  Switch  (AB)  If  fresh  vater  terroerature  is  too  low. 


*  Numbers  and  letters  in  parentheses  refer  to  Figure  4-1, 

Clayton  Diving  Heater  Instruction  Manual  NAVSHIPS  0994-007-5010 
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TITLE:     Lightweight  Diving  System  -  Jack-Brc5wne 
REFERENCE 

U.S.  Navy  nivxhg  Mamual,  Vol.  I 
MOTETAKING  OUTLINE 

A.     General  Uses  and  Advantages  ' 

1.   water  dives  of  

a.  changes. 

 patches. 

c*     Submarine    inspections • 

d.  . 

2.  Advantages  over  Mk  V  Deep  Sea  System  and  SCUBA, 

a.  Use  of  maisk   . 

b,  Con?)lete  of 


c.  Easily   ^   in  an  emergency 

d.  Excellent  . 

e .  No 


3.     Safety  Precautions. 

a.     One  of  the  most  because  o 


(1)  Tender  must  be '^lert  for  accidental   

of  . 

(2)  Never  ditch  mask  and  swim  to  the  surface 
except  in   

(3)  If  mask  ditched  or  lost, 
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(4)  Never  go 


S<,9 


C. 


than  necessary. 


(a)  loss  of 


(b)  jiast  to  check 
(5)  Never  enter  a   


4.  Limitation. 

a.  Practical  depth 

b.  Maximuni  depth 

c.  Never  exceed 


feet, 
feet. 


limits 


B.    Principles  of  Operation. 

1.    Flow  path  of  breathing  media. 

a.     Breathing  media  leaves  manifold  through 


b, 
c. 
d. 
e . 


Passes  through 

Through 

Through 

Through   


valve ; 
valve ; 
valve 


f .  Through   ^   

g.  Circulates  throughout  the  mask; 


valve; 


h.    Exits  through  the 
Umbilical. 
1.  Function. 

a.  Provides   


valve . 


from 


surface  to  diver. 


b.    Means  of 
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2 .  Components 

a.    Supply  hose. 

(1)  Standard  ID  hose 
(MIL-H-1142-A) . 

(2)  Manufactured  working  pressure   psi 

(3)  Manufactured  proof  pressum  pei 
held  for  minutes. 


(5)  use  long    fittings  of  both 

  of  hose. 

(6)  Hose  clamps. 

(a)  never  use    clamps. 

(b)   -  type  is  used. 

b.  Lifeline. 

(1)  Manufactured  from  

or  _____  line  of  equal  strength. 

(2)  Minimum  working  load:     _________  lbs. 

(3)  Three  functions: 

(a)  remove    from  air  hose. 

(b)  permit   of  diver. 

(c)  provides  means  of  ^___________ 

(  -  )  . 

(4)  Note:  Lifeline/Air  Hose  made  up  in  a  similar 
mzmner  as  Deep  Sea  Hose. 


er|c 
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(a)  marriages  (  )   apart. 

(b)  lifeline  should  be   over- 
night in                   then  stretched  taut  and 
let                   before  marrying  to  air  hose. 

D.    Non-Re  tufiT^alve. 

1.  Prevents  • 

a,  Mvist  be  tested  at   of  each   

Log    tested. 

b.  Sams  test  as  with  Mk  V. 

2.  Construction. 

a,  piece  body  of  chrome  plated   


1/4-    outlet  9/16"  -   02  inlet. 

i' 

b,  f  Contains  Non-return    and   


3,  Function, 

a.     Allows  air  to  flow  in  only- 

E.    Air  Control  Valve. 

1.    Modified  standard  1/4"  .  valve. 

a.  Provides  the  diver  with  a  means  of  

the   of   entering  the 

mask. 

b.  Located  at    level  on   side  of  mask. 

(1)  very   

(2)  unlikely  to  accidently   ^^and 

wheel. 

c.  Constructed  of  chrome  plated   with 


i 
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following  coniponants; 
(1)  Body. 

(a)  Contains  half  of 


(b)  Channels  air  through  the  valve 

1.  mounting  for   


2^.  contains  other   of  seat. 

(d)  Bonnet. 

1.  recess  for  , 

2.  hold    in  line  with  valve 


(e)  PacJcing  gland  nut, 

1.  holds    in  place. 

2^.  provides  meams  of  tightening  or 
loosening  movement  of   

(f)  Handwheel. 

U  provides  diver  a  means  of   

or  ^  valve. 

I.    Air  Control  Valve  Side  Mount. 

1.     Channels    into   ;  provides  mounting 

for  . 

a.    ^  sheet  rubber  -  deflects  air  from 

diver's 


2.  Functions  as 
G.     Face  Mask. 


1.     Provides  a   for  diver  to 

and  breathing  media. 

-,07 
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2,  Cov<ora  •ntlra  face. 

a.    Incr«asad  -  of  » 

3,  Munufactured  from   ,  heat  treated 

and  frame. 


a.    Rubber  face  seal  _______  to  diver's 

face,  forming   _____ 


b.  Preformsd  for  comfortable  fit. 

c.  Heat  treated  plexiglass. 

(1)  Scratches  do  not   ^ 

underwater. 

(2)  Minimizes   


(3)  Easily   ,  readily   

d.  Brass  frame. 

(1)  Holds  plexiglass  port  in  place. 

(2)  Provides  mounting  siirface  for   

and   . 

e.  Head  harness  2Lnd  harness  clips. 

(1)  Holds    firmly  to  diver's  face 

(2)  Allows  mask  to  be  tightened 

(3)  Easily   _. 

H.    Exhaust  Valve. 

1.  Allows   of  air  through  mask. 

2.  Acts  as    _„    valve  -  allowing  air 

t'j  escape  and  preventing   from  entering. 

3.  l.ocated  on  side  cf  mask  at    level. 
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4.    Manufactured  of  chroma  platad   with  thrwa 

major  conponants. 

a.  Body  -  housing  for  internal  parts. 
(1)  .  ____  screw. 

(a)  holds   ^  place 

(b)  can  be  adjusted  to  regulate 
of  air  leaving  mask, 

b.  Flapper  disc. 

(1)  Preformed   , 

(2)  Acts  as  . 

c.  Cover  ^late . 

(1)   internal  parts. 

(2)  Channels  (  ) 


away  from  diver's  line  of  ^  . 

I.  Maintenance  Procedures 

1.  Perform  the  following  according  to  PMS  requirements: 
a.  Inspection  of  all  equipment 
(1)  Perform  before  each  use: 

(a)  Condition  of    ^ 

.  / 

(b)  Condition  of 


(c)  Test  ^  Valve. 

b.  Clean,  Inspect  and  Lubricate  Equipment 
(1)  Perform  after  each  use: 

(a)  Wash  mask  with  solution, 

rinse,  and  wipe  dry. 

(b)  Inspect  general  condition  of  components. 
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(cl  Disassemble  valves,  inspect,  clean  and 

reassemble. 
id)  Riab  all  leather  parts  with  . 


from  one  side  only. 


(e)  eqxiipment  properly, 

c.  Testing  Diving  Airhose 

(1)  When    years  old  and  every    months 

after  that. 

(2)  Test 

(a)  Install  test  gauge  adapter,  test  gauge,  and 
hose  fitting  screw  plug  to  end  of  hose. 

(b)  Hydros tatically  test  hose  to    psi 

for    minute. 

(c)  Inspect  the  condition  of  all   . 

(d)  Secure  from  test. 

(e)  Stow  properly. 
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TXTLIt    Kk  I  Mask  SyatM 

RETERENCSS 

a.S.N«vy  Dlvln9  Manual,  VoIum  I 

Kirby  Morgan  KMB-9  Band  MaaX  Manual  (Connareial  Divinq  Diviaion. 
U.S.Otvwra  Co.,  Pu&liahar)  ^ 

NOTETAXZHG  OUTLINZ 

K.  Background 

1.  Mk  I  Oivm  Mask  is  tha  ninth  ganaration  of  a  gonnarcial  Oivars 
faca  mask  systam  dasignad  by  Bav  Morgan  and  O.S.Divars  Co. 

2.  Tha  system  was  rav        ,    (1975)  usad  to  aatablish  tha  world's 
open  saa  diva  record  at  1148  faat.  (Exparimantal  Diving  Unit,  Panama 
City,  Florida) 

3.  Tha  Mk  I  Mask  was  designed  to  provide  the  diver  with  extremely 
comfortable  and  durable  life  support  and  communication  systems. 

4.  The  Mk  I  Mask  is  designed  so  as  to  elimina-te  the  possibility 
of  face  squeeze. 

5.  Depth  Limitations: 

a.  Maximum  -    feet. 


d.  Depths  may  be  further  restricted  by: 

(1)  

(2)  Activity  

6.  KMB-8  6  10  require  a  side  block  retrofit  and  will  not  be  usa^ 


a.  KMB's  8  fc  10  will  be  called  into  a  central  location  for 

retrofit  in  the  future. (Ref.  NAVSEACOM  Ltr.,  Nov.  1975,  #1526) 


b .  Below 


feet,  use  of  an  Open  Diving  Bell  is  mandatory, 
feet,  a  coire  home  bottle  is  mandatory. 


c.  BelOv 


for  diving. 
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7.  Tho««  KMB-9  fixed  and  larializad  by  NAVSEA  are  the  only  version 
of  the  KMB  series  authorized  for  use  in  diving. 

a.  , Designation:  Mk  I,  M05I  T 

b.  Two  otf^er  versions: 

^     (1)  Mk  I,  Mod  0  -  MILSPEC  Prooarement  issue  Spring,  19  76. 
(2)  Mk  I,  Hod  S  -  Battalia  Saturation  System  Retrofit. 
B.  Mask  Assembly  >  ^ 

1.  Frame  (Main  Body) 

a.  Fabricated  of  a  non-corrosive  rigid  (cycolac) . 
(1)  Will  not  carry  wi   

b.  Function:  Supports  i:he  seven  basic  components: 

(1)  Face  Port  ^ 

(2)  Side  Valve  Aaaembly 

(3)  Oenend  Regulator  (Second  Stage) 

(4)  Main  Exhaust  Assembly 

(5)  Hood  and  Face  S^l  , 

(6)  Coinmuni cations 

(7)  Oral-Nasal  Mask 

2.  Lens  "0"  Ring 

a.  Made  of  a   •  ^ 

b.  Function: to  forta  a  watertight  seal  for  the  • 

c.  "0"  Ring  ha«  a  tight  fit. 

3 .  Pace  Po^t 

a.  Fabricated  of   "  acrylic  plastic. 

b.  „_^._„p.^«   easily. 

c.  NeverDull  or  scouring  powder  paste  will  reniove  most  scratches. 
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d«  Not 


«.  Function: 


(2)  Wid«  non-distortad  field. 
Port  Retainer 
a.  Made  of  Chrome  Plated 


b.  Secnared  with  15  chrome  plated  brass  screws  • 

c.  Functions :  / 

(1)  Secures  ^   and  , 

in  place.  /  ^ 

(2)  Maintains  pressure  on  the  '*0"  Ring  for  a  watertight  seal 

(3)  Supports  the  device. 

5*  Nose  Clearing  Device 

a.  Made  of  chrome  plated  brass 

b,  Attach&d  to  bottom  of  Port  Retainer. 

^*   ;   that  protrudes  through  the 

'    frame  (main  body),  into  the  oral-nasal  mask, 

d.  Padded  with   rubber. 

May  be  bent  to  fit  the  nose  better, 

f.  When  the  mask^  always  pull  out  on  the  ' 
nose  clearing  device. 

g.  Should  use  lips  in  conjunction  with  clearing  device  for 
better  seal. 

h.  Function:   to  assist  diver  in  ^  his  middle  ear. 

Two     "0"  Rings  and  a  nut  for:n  a  watertight  seal  aroiind  the 
stem. 
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(I)  On«  ''O"  Ring  goes  on  bafore  the  Port  Jletainer. 
6.  Main  Exhaust 

a*  Located  at  the  bottom  of  the  frame  (Main  Body)  under  the 
Second  Stage  Regulator. 

b  •  Function :    To  from  the  main 

cavity  of  the  mask* 
c.  Main  Exhaust  Valve 

(1)  Made  of   . 


^79 


(2)  One-way  check  valve. 

(3)  Seat  for  the  valve  is  molded  in  the  Main  Body* 

d.  Exhaust  cover  made  of  chrome  plated  metal. 

e.  Removal  of  this  cover  permits  access  to  the 
Valve. 

f.  Cover  channe-ls  exhaust  back  away  from  the  diver '^s  face. 

g.  Cover  is  secured  in  place  by  two  chrome  plated  brass  screws. 
Communication  Posts 

a.  Located  on  bottom  right  hand  side  of  the  frame, 
b  *  Components 

(1)  Two  communication  posts  * 

(2)  Two  washers 
(  3)   Four  Nuts 

c.  Connectors  for  head  phones  and  mikes. 

d.  Connections  for  waterproof  connectors   (Marsh  Marine  Fittings) . 


Gn 
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8.  Side  V«lvtt  A«a«nbXy 

a.  Located:  Upper  Bidn  of  frame. 

b.  '  for  the  emergency  gas 

supply,  gas  for    valve  ajid' 

supply  to  Second  Stage  Regulator. 

Contain*  the  on/off  valve  to   supply  to  the 

inside  of  the  mask* 
d.  Contains  three  connections: 

(1)  Regulator  Assembly 

(2.)   -  Valve  Body 

(3)   ^  ]   Valve 

e*  Contains  an  unobstructed  passage  for  the  gas  supply  through 

the  center  of  the  side  valve  body  for  all    of 


Side  Valve  Body  . 

a.  Upper  section  of  the  Side  Valve  Assembly. 

b.  Contains  gas  passages  for  all  modes  of  operation* 

c.  Attachment  for  three  fittings: 

(1)  Regulator  Hard  Piping  Assembly 

(2)  One-way  Valve  Body 

(3)  Einergency  Supply  Valve 

.■4 

d.  Contains  on/off  valve  for  the  Steady  Flow  System. 

e.  Securing  device  for  the    and   


f.  Two  threaded  fittings  secure  side  valve  body  to  the  frame. 

g.  Side  Valve  Body  is  held  in  place  with  two  bolts. 

h.  Made  of  corrosion  resistant   * 
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i.    All  connactipna  mad*  of.  .   * 

10  *  Gasket 

a.  Located  between  Side  Valve  Body  and  the  « 

b.  Pornw  a  watertight  seal  between  Side  Valve  Body  and  the  , 
frame. 

c.  Mde  of  neoprene  rubber. 
11 «    Muffler  Sponge 

a.  Inside  of  mask  on      .  side. 

b.  ________  sponge. 

c.  Function:   \   and  muffles  noise. 

12.  Deflector 

a.  Covers  the  Muffler  Sponge. 

b.  Made  of  chrome  plated  brass. 

c.  Contains    deflection  holes  and   securinc  J 

hole . 

d.  Deflects  air  across  face  port. 

13.  Regulator  Hard  Piping  Assemoly 

a.  First  connection  on  the  Side  Valve  Body 

b,    piping,  soldered  to  the  side  valve  body  with 

chrome  plated  brass  fittiiig  to  the  second  stage. 


14.    One-way  Valve  Body 

a.  Middle  connection  on  Side  Valve  Body. 

b.  Chrome  plated  brass. 

c.  Double    fitting. 

(1)    pipe  into  Side  Valve  Body, 
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18  niale  02  fittings  for  uxnbilical  connaction^ 
d.  Containa    for  One-way  Va^Lva 

15.  Ona-Way  Valva  (Non-Hatum) 

a.  Located  inside  tho  one-way  valve  body.  ' 
Made  by  Kepner  Prod,  Co* 

c.  Made  of  brass, 

d.  type  valve. 

«•    unit  if  it  will  not  pass  functional  test. 

Direction  of  flow  arrow  stamped  on  outside  of  valve. 

g.  Tested  prior  to    diving. 

h.  Procedure  for  test: 

(1)  Do  not  attach. the  untoilical. 

(2)  Connect  the  Emergency  Air  Supply  Valve 

(3)  Secure   valve. 

(4)  Open  Emergency  Supply  Valve - 

(5)  Check  for  leaks  at  the       "   connection. 

16.  Emergency  Air  Supply  Valve 

a.  Final  connection  on  Side  Valve  Body 

b.  Chrome  plated  brass 

c*  On/off  valve  for  Emergency  Air  Supply. 

d.  Hookup  for  the  emergency    cu  ft  Bail  Out  Bottle. 

e.  Drilled  out  to   ID  to  receive  the  hose  from  the 

First  Stage  Regulator. 

17.  Demand  Regulator 

a.  Modified   

b.  Modified  to  contain  the  Dial-a-Breath . 


c.  Located  on  th«  f^-ont  of  th«  fran*  baXow  th«  Face  Port. 

d.  ChronM  platad  brass  casings. 
«.  CBS  springs 

f .  Diaphragm  mads  of  « 


g.   Ons-way  Valv« 

h.  Rubbsr  channsl. 

i.  Function:  Suppliss  ths  divsr  with  ths  brsathing  nsdia  whils 
on  ths   nods  during  ths 

cycls. 

j .  Supplies  ths  divsr  with  Stsady  Flow  of  air  whsn  reqiiirsd 

using  ths  - 
)c.  Secondary  Exhaust 

1.  Contains  a  sscond  msans  of  m^Mk. 
18.  Operation  of  Consheif  XII 

a.  Supplied  with    from  the  Side  Valvs  Body. 

b.  While  in    or   \   node. 

c.  Air  Flows  through  the  L.P.  PiplAg  to  the  Second  Stage  Regulator. 

d.  Air  is  checked  at  the  Second  Stage  Regulator  by  the   

and  • 

e.  A3  diver  inhales,  the  diaphragm  is  drawn  against  the  lever 
(horseshoe) 

(1)  This  action  the  disc  and  retainer  from 
the  inlet  nipple. 

(2)  The  inlet  nipple  contains  the  ,  for  the  disc 

and  retainer. 

(3)  Retracting  the  disc  and  retainer  allows  air  to  flow 
to  the    of  the  regulator. 
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(4)  Air  is  inh«l«d  by  dJ.v«r. 

(5)  Air  is  ttxhalttd  back  into  thm  ragulator  and  out  th« 
Sttcondazy  Exhaust. 

f .  Supplied  with   thr««  standard  springs 

(1)  Light  spring  is  locatad  on  tha    aida. 

<2)  Baaw  spring  and  a  liahtar  soring  ara  locatad 
in  tha  Dial-a-bmath. 

9*   All  springs  axsrt  a  forca  whicA  tend  to  hold  disc  and 
retainar  closad. 

(1)  Spring  tansion  varies  by  use  of  the  Dial-a-Breath : 

(a) Turning  in    tension. 

vb) Backing  out    tension. 

h.  If  Dial-4-Breath  is  secured,  aii  will   

to  the  diver. 


j.  Ideal  for  surface  supply  pressures  of   -   psi. 


1.  Purge  Button  is  located  in  the  of  the  Second 

Stage  Regulator. 

m.  Purge  Button  is  a  for  the  springs. 

n.  Exhaust  Port  is  located  on  the  bottom  of  the  regulator: 

(1)  Made  of   [  . 

(2)  Secondary  Exhaust 

(3)  Channels    away  from  diver's  face. 

n')() 
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19.  Oral -Nasal  Mask 

a.  Locatad  ins ids  of  ths  franw. 

(1)  Attachsd  to  Sscond  Stags  Rsgulator 

(2)  Raducas    — 


in  main 


cavity  of  maslc. 
(  3)  Pravsnts  buildup 

(4)  Air  is  inhai.sd  from    Sscond  Stags-  Rsgulator  into 
Oral-Naial  Haiic. 

(5)  Exhaled  back  through  sanw  routs. 

b.  Contains  microphones  for  conwunications. 

c.  Contains  a  one-way  tubber  check  vaive 

(1)  Air  from  steady  flow  valve  flows  into  main  part  of  tnasX, 

(2)  Through  the  one-way  valve  into  the  Oral-Nasal  Mask. 

(3)  On  exhalation  cycle,  exhaled  gas   one-way 

valve . 

(4)  Exhaled  gas  exhausts  out  the  Secondary  Exhaust. 

(5)  All  other  air  is  expelled  out  the  ^  » 

20.  Communications 

a.  Microphone  is  located  in  the  Oral -Nasal  Mask 

b.  Right  and  left  headphones  are  located  in  the  _  

  in  their  respective  sides. 

c .  Components 

(1)  TWO  earphones 

(2)  Microphone 

(3)  Two  conmtunicttion  Posts  ^ 

(4)  Two  Washers 
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(5)  Four  Nut* 

(6)  Packing  Gland 

(7)  -0"  Ring 

(8)  Watarproof  Connactor 

d.  Watarproof  connactor  ia  a    terminal  connector. 

a.  Marsh  Marina  Fitting 
(I)  4  pin  connactor 

^2)  naoprana  nibbar  covared  bronco  cabla 

(3)  4  Cabla,  No.  16  Wira. 

f.  Noraally  only  \2sa   wiraa. 

g.  Hooic  sparea  up  along  sida  to  kaap  out  of  the  way. 

h.  Spares  are  used  for  a   . 

i.  Spare  wires  can  ba  used  with  a  more  complex  system. 

j .  Marsh  Marina  Fittings  are  the  waterproof 

connectors  used. 
Jc.  Conmunication  can  ba  hooJced  up  with   

connections 
1.  Produces  slight  loss  of  signal, 
m.  Male  fittings  on  diver's  mask, 
n.  Female  fitting  on  umbilical. 

o.  Wires  go  through  a  packing  gland  that  is  secured  to  main 
frame. 

p.  Packing  gland  and  "O"  Rings  form  the  watertight  seal, 
q.  Wires  are  hooked  to  communication  posts, 
r.  Topside  connectors  are  bare  wire  or  plugs 
to  coimnunication  box. 
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%.  EarphonM  »r«   .  • 

21.  Hood  and  Fac«  S«al  ^ 

a.  Mada  of  naoprana  and  ' 

b.  Porna  a  comfortabla  cushion  that  puahas  tha  saaling  surfaca 
of  tha  against  th«  divar's  faca'. 

c.  Will  not  compress  with  pressure. 

d.  Hood  contains  pockets  which  are  open  to  tha  interior  of 
the  maak. 

(1)  Retains   ™_ 

(2)  Air  from  mask  equalize  the  older  type  earphones 

(3)  New  types  do  not  require  equalization 

e.  Hood  has  a   '^^  donning. 

22.  Retainer  Band 

a.   bands 

b.  Fit  around  the  hood  emd  face  seal  combination. 

c.  Holds  hood  and  face  seal  to  the   • 

d.    screws  hold  the  bands  together. 

e .  Five  spider  hooks . 

f.  Chrome  plated  brass  balls. 

(1)  Small   ,  standing  on  the  retainer  band  hold 

the  balls  in  place. 
23.  Head  Harness  Spider 

a.  Five  straps 

b.  Made  of  _^  

c.  Used  to  secure  the  mask  to  the  diver's  head. 
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24.  EiMrg^ncy  Bottl* 

4.  A  bottl.  of  coBprM««d  9U  corr««ponding  to  th«  breathing 


nixtur*  being   on  the 


b.  B*il-Out  lysten  if  nain  «y8tein  feii.. 

c.  Standard   cu  ft  bottle  uied. 

d.  Not  required  unless  deeper  than   feet. 

e.  Use  standard  backpack 

25.  Firnt  Stage  Regulator 

a.  Prom  a  Conahelf  XII  Single  Hcse  Regula<ior 

b.  Set  at  pai 

c.  Safety  Valve  in  the  L.P.  side  will  release  at   

26.  Umbilical 

a.  Gas  Supply  Hose 

(1)  Hewitt-Robbins  Inc.  NO-23-0i52 

(2)  Gates  Rubber  No.  6C3  or  equivalent. 


(3) 


length. 


b.  Smooth  bore 

c-   "  ID,   "  OD 

d.  9/16"  by  18  ^ 

e.  Minimum  working  pressure    psig 


psi 
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FLOW  PATH  OP  GAS  THROUGH  r  HE  W  I  MASK  SYSTEM  -  -  PRIIURY  MODE 

Using  the  drawing  abova,  tlracfc  the  air  flow  through  the  system  in 
the  prifltary  mode  as  the  instructor  discusses  it. 

(1)  Air  Supply  from  Topside  through  the  Uinbilical  ; 

(2)  Enters  One-way  Valve  Body; 

(3)  Through  the  One-Way  Valve  and  into  the  Side  Valve  Body; 

(4)  Passes  through  the  Low  Pressure  Ragulator  Hose; 

(5)  Into  the  Second  Stage  Regulator;  nr*i-M*.*^  Mask • 

(6)  Passes  through  the  Second  Stage  Regulator  into  the  Oral-.lasa*  ..asjc. 

(7)  C02  exhausted  out  Secondary  Exhaust. 

On  primary  mode,  the  Steady  Flow  On/Off  Valve  is  secured.  Emergency 
Supply  valve  is  in  the  Closed  position,  and  Bail  Out  Bottle  open. 
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FLOW  PATH  OF  GAS  THROUGH  t       A  I  MASK  SYSTEM  -  EMERGE:iCV  MODE 

Using  the  drawing  above,  trad  the  air  flow  through  the  system  in 
the  emergency  mode,-as  the  instructor  discusses  it! 

iiS  'J;^h^  V  ^""^^^^  through  First  Stage  Regulator 

/■,^  J?    hose,  to  the  Emergency  Supply  On/Off  Valve; 

'^-i^:;:'SeSLtorr;'*''"        '^^^  '^"^y  ^--^ 
\\\  'inS  s:  s^^i-Nc^rSa.'sr"" '°   '^^^"^  ^^^^^^  -'^•^^^^^^ 

(5)  C02  is  exhausted  out  Secondary  Exhaust. 

f^vJ^L^i*^       !^  Emergency  Mode  System,  but  nay  be  operated  on 
surface  supplied  (primary)  mode. 

Steady  Flow  used  for:  Clearing  face  port  (C02  buildup).  Clearing 

flooded  mask, 
-men  going  on  Emergency  Mode:     1.  Notify  Topside 

2.  Stop  all  worJc 
'  3.  Standby  for  instructions 
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C.  M«iAt«n«nc« 

1.  MinivuM 

a.  Depends  upon  type  of 

2.  Daily  , 

a.  Visual  Inspection 

b.  Squeexe  water  from   ^  [  


c.  Remove  hood  end  face  seal. 

d.  Remove  any  sand  or  dirt 

(1)  Keep  from  scratching  faceplate. 

e.  Check  all  .   


f .  Check  communication  system. 
3.  Monthly  (or  between  jobs) 

a.  Inspect  hood  and  face  seal  for  tears. 

b.  Inspect  spider. 

c.  Inspect  and  test: 
(I) 

(2)  ,  * 

(3) 

d.  Remove  muffler  and  deflector  assembly 

e.  Remove  nose  cle'aring  device 

(1)  Lubricate  ahaft^and  "0"  Rings 

f .  Lubricate  Main    valve 

g.  Remove  Exha\^t  Tube 

(1)  Lubricate  Second  Stage  Regulator   ^  val 

h.  Remove  Seond  Stage  R^ulator  Clamp 

(1)  Remove    assembly,  unscrew  handle. 

(2)  Drop  out  spacer,  spring  and  piston. 

(3)  Clean,  Lubricate  and  reassemble. 
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TITLE  I    Lightweight  Diving  SyitM  -  Open  Diving  Bell 
RSFERENCSS 

Technical  Manuel  for  Open  Diving  Bell  (Preliminary) ,  Perry  Ocean 
Engineering,  inc.,  1975  ^ 

NOTETAKIMG  OUTLINE 

A.  General  Description 

1.  Fivi)  Subsystems 
a. 

b. 
c. 
d. 
e« 

2.  Open  Diving  Bell  is  used  as  a 


and  diver's  _  for  divers  working  from  the  surface  to 

a  maximum  depth  of   '  feet. 

a-  Allows  diver  to  remove  diver's 

b.  Designed  for  shipboard  use  where  a   system, 

source  of  ^  ^   

for  handling  are  available. 

^'  ****   „  connections  for  gas  and  communi- 
cations lines. 

(1)  Compatible  with  Standard   .  Umbilical 

a.  Description  of  Assemblies 

1.  Structure:   major  weldments 

*•  structure 
^*  weldment 
 weldment 


J  ■ 
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d.  trays. 
Acrylic  nora# 

a.  Formad  from  a  shaat  of  acrylic  plastic. 

b.  Partially  ancloaad    for  divers. 

r  '  

c.  Minirtttam  obstruction' to   ^. 


^93 


3.  Gas  System 

a.  modules  attached  to  interior  of 

(1)  and   

(2)   and   


(3)  Center    Valve  and  Mask  with 

gauge . 

b.   Vents  in  lower  portion  of  skirt. 

(1)  Expelled    is  carried  to  the  exterior 

  of  the  bell  dome. 


4 .  Communications 

a.  Waterproof  speaker  with  interconnecting  wiring  to  a  con- 
nection on  the  exterior  of  the   . 

b.  Speaker  mounted  on  upper  skirt    . 


c.  All  wiring  encased  in    tubing  and  fittings. 

d.    line  from  speaker  to  too  of  dome  for  pressure 


5.  Ballast 

a.    b^u:s  with  handles. 

b.  Approximately    lbs  each- 

c.  Hole  in  one  end  for  ,  bolt, 

d.   can  be  used  to  establish  a  desired 

ballast  condition  * 
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C.  Insp#ction  and  AdjustsMint 

1.  Upon  r«c«ipt  and  b«£ore  each  dive: 

a.  Initially  check  for  major  damage. 
(Special  attention  given  to  the  ) . 

b.  with  the  gas  emd  communication  systcuns  connected #  set  gas 

pressure  at  psi  and    communi* 

cation  system. 

c.  Enter  the  bell  and  check  all   and  the 


to  be  certain  they  are  operating  properly. 


The    valves  and  valves  should  be 

opened  oni!  at  a  time.  Should  be  tested  for  adequate   • 

d.  Check  for  ^   communication  between  surface  and 

bell. 

2*  After  extended  periods  of  storage  or  shipment: 

a.  Man  by  diver  and  put  in  water.  Lower  the  bell  until  the  top 
of  the  dome  is  about    ft  underwater- 

b.  Fill  the  completely  with   ^         and,  with 

the  venting  gas  turned   ,  check  for  f'^'^ 

c.  Bring  bell  back  on  deck/  remove  the  C     >^  ^ 
Valve  on  the  bell  exterior  and  test  to  be  certain  it  will  net  pass 

against  the  check- 

d.  Inspect  the  excessive 

corrosion.  Remove  them  and  blow    through  them  to  be 

certain  they  will  pass  gas  freely.     If  they  are  blocked r  they  should 
be   . 

D.  Functional  Operation 

!•  The  bell  is  connected  to  a  source  of 
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and  a  top«id«/div«r  int«rconm\wication  systam.    The  interconnactiona 
are  nada  with  a  Standard  Navy  Umbilical.  A  crana  la  uaad  to  handle 
the  bell  while  on  deck  and  in  the  water.  The  bell  can  transport 

  divers  to  and  from  a  work  site,^  providing  them  with 

a  breathing  medium  and  communication  with  the  surface. 

E.  Support  Equipment  and  Services 

1.  Clear   area  on  deck. 

2.  Crane:    capacity. 

3.  Standard  Navy  Umbilical  for  Conmunication  and  Gas  Supply. 

4.    handling  bell. 

5.   ,  ^"^^  chains  for 

moving  with  crane  and  securing. 

F.  Preparations  for  use: 

1.  Attach  lines. 

2.  Move  bell  to  dive  station  and  remove  ^   cover. 

3.  Attach   

a.  Set  gas  pressure  to    psi  over  bottom  pressure. 

4.  Tie  umbilical  to   ■  ^   to  prevent 

on  connections. 


G.  Operating  Procedures: 

1.  Bell  Dewatering  System 

a.  Operated  by  a  (DWV-1)  and 

two  valves  below  the     (DWV-2  and  DWV-3). 

b.  with  valves  open,  the  system  can  be  operated 
by  the                             valve  alone. 

c.  With  the  Central  Valve  open,  the  two    valves  will 

operate  the  system  independently. 
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d.  As  bell  is  descending,  the  dewatering  system  can  be  operated 
to  keep  the    level  below  the  . 

(1)  On  ascent,  it  will  help  eliminate    in  the 

dome. 

e.  At  working  depth,  with  the  divers  breathing  the  bell  atmos- 
phere, the  dewater  system  should  be    slightly  to 

allow  a  low    flow  to  continuously  enter  the  "bell. 

f .  When  using  communications,  turn  system  off  to  eliminate 


g.  When  the  dewater  system  has  been  off  for  a  period  of  time 

(approximately  )  ,  it  should  be  turned  on  again 

with  a  high  velocity  flow  for  ^   the  bell. 

2.  Ballast 

a.  All  24  Ballast  Bars  in  place  provide  negative  buoyancy  of 
^   lbs. 

b.  lb  each  bar. 

c.  Adjustable 

3.  Handling 

a.  Lifting  eye  at  top  of  structural  weldment. 

(1)  Launch  weight  approximately  lbs. 

b.  Four  padeyes  near  decic  for  tag  lines. 

c.  After  entering  water,  bell  attadhes  to   ■ 


(1)  Guides  to  wo^k  site. 

(2)  Prevants    from  current. 

(3)  Prevents  . 
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4.  Asc«nt/D«sc«nt 

a.  Maximum  ascant  rata:  ^P** 

b.  Maximum  dascant  rata:  ^P" 

c.  Uaa  daacant  lina  whanaver  poaaibla. 

5.  Oral  Naaal  MaaJc 

a.  For  breathing.  * 

b.  Individual  linaa. 

c.  Whan  in  uaa,   gaa  valva  is  opanad  the 

individual  controls  valvaa  are  uaad  to  masks. 

6.  Tool  Rack  and  Lights 

a.  Rack  for    tools  and  parts. 

b.  tools  secured  to  • 

c.  Two  hand-held  diver's  lights  secured. 
H.  Post  Dive  Maintenance 

1.  'vfter  Gffch  dive: 

J 

a-  Thoroughly  bell  down  with  _^  


b.  The  Oral  Nasal  Masks  should  be   

and  rer»ovftd  for  storage  in  a  dry  area. 

c.  Rftnove  diver's  lights  and  place  on 

d.  Gas  System  should  be 


  should  be  replaced. 

I.  Bell  Maintenance 

1.  Bolts:  check  for  secure  attachment. 

a.  Dome  hold  down  bolts  checked  every  two  days  during  regular 
operations. 

\ 
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Torque  to  Ct/lb« 

2.  Dome:  remove  imAll  scuff  mary«  by  with  a 
buffing  wheel  amd  polish  such  as  DuPont  No*  7. 

a.  Attempts  to  polish  larger  scratches  will  create  a  ^'^ 

in  the  doiae. 

b.  If  any  cracks  appear  ^  the  dome  should  be 

3.  Painting:  as  required  to  prevent  rust* 

a.  Touch-up  by  light  sanding  and  a  coat  of  AMERCOAT  #35* 

4.  Mufflers:  checJc  regularly  for   . 

a.  Air  test  once  per  ^_„^.,.„^_„^.,^» 

b  *  Replace  if  necessaury • 

5.  Check  Valves 

a,  Main  :  Remove  and  in  the   

 then  insert  in  water. 

6.  Ven-  Tubes:  Should  be  securely  attached  and  free  from 


a.    Plug  at  top  end  of  the  should  be 

inspected  each   ^  to  assure  free  flow. 

7.  Speaker:  opened    per  during  regular 

operation  to  check  for  water   . 

a.  If  gasket  on  the  front  plate  dries  out  or  cracks^  it  should 
be   - 
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Titi«:    Bot  Hatsr  Suit 

Ito£«r«nc#:    U.S.  Navy  Diving  Manual,  Voluma  II 
NOTETAKING  OOTLXNE 
A«  Introduction 

I.    A  n«w  concept  of  diving,  used  by  Saturation  Divers,  but 

will  aoon  be  used  by  all  divers  in  the  fleet* 
2*     Allovs  divers  to  enter  colder  water  with  longer  bottom 
times. 

3 .  Advantages 

a.     Divers  stay  more  * 

b»    More    performance. 

c«    Need  not  worry  about  getting  cold  and  not  being  able 
to  finish  the  job. 

4 .  Us  age 

a,  Mask 

b.  Clayton  Diving  Heater* 
B.  Construction 

1.   ^  covered, 

a-     1/4-  thick- 

b.  On    sides  for  strength. 

c.      fitting. 

(1)  Lets  water    to  keep  diver  warmer. 

2 .  Hood . 

a.  Built  into  suit. 

b.  Difficult  to  get  a  seal  when  using  the  Mk  I  Mask. 

c.  Can  be  modified. 

3.  Hot  Water  Tubing. 
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CttiMAtttd  inside  of  suit* 

<1>  ID  X   wall  thicJtness- 

b.     Tubing  hu  covering. 

(1)  HolM  in  the  tubing  are  out  tb*    of 

the  tubing. 

(a)  Creates  better  water  circulation. 

4 .  Zippers 

a.     Made  of   . 

(1)  Corrosion  resistant, 
b*    On  and  down    of  suit. 

5 .  Neoprene  Gloves . 

a.  EJJ^ow  length 

(1)  Tubing  on  the  suit  extends    to  ^ 

below  arms  of  suit. 

(2)  Tucked  inside  gloves  to  provide  hot  water  to  hands 

b.  Glove  Hand. 

(1)  Made  of  1/16 material  for   . 

6 .  Neoprene  Boots . 
a.     Knee  length. 

(1)  Tubing  extends  e**  to  8**  below  legs  of  suit. 

(2)  Tucked  inside  of  boots  to  provide  hot  water  for 
the  feet. 

7*     VELCRO  Strips. 

a.  Hooks  are  sewn  to  qjitside  of 

b.  Pile  is  sewn  inside  of  and 


(1)  Prevent  them  slipping  off  in  water. 
8.    Hot  Water  Control  Valve  Manifold. 
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a.  Main  Body  is  mada  of  _________  (PVC) . 

(1)  Hon-corroaiva  in  salt  watar. 

b.  Tubing  connactora  ara  mada  o£  « 

c.  (1)  Rxiat  and  corroaiva  rasiatant. 
c.    Thraa  Rotary  VaXvas  mada  of  PVC. 

(1)  Non- corroaiva. 

(2)  Uaad  to   of  hot  watar  to  tha 

suit. 

(a)  Top  Valva  is   ^  1  ^low. 

1.   . 

2.  Controls  flow  to         '   and   . 

(b)  Middle  Valve 

1.  Controls  flow  to  the    of  the 

body . 

(c)  Lower  Valve. 

1.  Controls  flow  to  the    of  the  body. 

9.  Harness. 

a.     Used  as  a  . 


b.  Crosses  legs,  chest  and  back  which  has  lifting  eye. 

c.  Made  of  sewn  and  cemented  to  suit  for 


10.     Hot  Water  Hose. 

*•  Rubber  Hose. 

b.  Hose  is   .  ^  in  water. 

c.  Snaptita  fitting  on    end  (Quick 

Disconnect) . 

Maintenance 
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RaconiMndad  to  houn  of  operation, 

a.     Inspttct  and  claan: 


(1) 
(2) 
(3) 
(4) 


b.  Varlaa  dua  to: 

(1)  Work  being  dona. 

(2)  Type  of  bottom. 

(3)  Water  being  pumped  through  the  suit. 

c.  Inspect  and  clean  Control  Valve  Manifold. 
(1)  ChecJc  for 


(2)  Lubricate  with   as 

necessary, 

d.  Inspect  and  clean  zippers. 

(1)  Lubricate  with  silicon  grease  or  Zipper  Ei  as 
necessary. 

e.  Removal  of  Crude  Oil —   neo- 

prene  if  not  removed. 

(1)  Use    detergent  solution  or  Boraxo. 

(2)    thoroughly  with  fresh  water. 

f.  Removal  of  Tar. 

(1)  Any  unhibited  


applied  with  cloth. 

(2)  Scrub  with  detergent  solution. 

(3)  Rinse  with  fresh  water. 
Solvents — avoid  contact. 
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(1)  htothyl  Ethyl  Kttton«  (MEK) . 

(2)  Laqu«r  Thinner. 

(3)  Ac«ton«. 

(4)  T0ltt«ii«. 

D.    RapAir  of  Hot  Watttr  Suit. 

1.    Similar  to  normal  r«p«ir. 
a.    Aftar  c«a»ntin9  rip«  or  taars,  us«  a   


(1)  If  not  ua«d«  a  ^  ^_  inch  overlap  patch  should 
b«  usad. 
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TZTtll     CLAYTON  DIVING  HEATER  SYSTEM 

REFERENCE 

NAVSHIPS  0994-007-5010,  Clayton  Dlvlaq  R«at«r  Initpuction  Manual 
NOTETAXING  OUTLINE 

A*  General  Das  crip  tion  ,^ 

1.  Tha  Clayton  Diving  Raatar  Syitam  is  a  salf-containad  unit  which 
includas  a  closad  systam  haater,  saa  watar  pump  and  haat  axchangar. 

2.  Tamparattira  Control  Valvas  automatically  bland  tha  dalivary 
tamparatura  of  laa  watar  for  ona  (1)  to  four  (4)  divars.  ^ 

3.  If  raquiradr  the  unit  is  also  cquippad  to  use  an  alternate 
source  of  haat,  such  as  "ship's  steam"  instead  of  tha  in- 
tegral haa^.ar. 

4.  The  unit  may  be  separated  if  desired. 

5.  The  Clayton  Diving  Heater  System  will  develop  its  full  rated 
pressure  within  minutes  from  a  cold  start  at  th# 
rated  c«oacity  of  550,000  BTO/Hr.    The  diving  heater  will 

deliver  ■   ^     tp   ^gallons  per  minute  of  heated  sea 

water  within  an  adjustable  temperature  range  of  to 

under  all  conditions  of  sea  water  delivery  pressure 
(65  to  125  psi)  flow  rate. 

6.  Temperattire  and  pressure  gauges  are  located  throughout  the 
system  at  various  inlets  and  outlets. 

7.  The  complete  assembly    ^  mounted  on  a' skid  frame. 

8.  Standard  equipment  includes  safety  devices  for  protection 
against  water  failure,  excessive  pressure  and  electrical 
overload,  however,  an       ,                           must  be  present 
during   of  the   . 
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FRESH  WATER  AND  STEAM  SYSTEM  -  The  chart  above  is  a  diagram  of  the  Fresh  water, steam 
and  Sea  Water  Systems  of  the  Clayton  Diving  Heater.  The  wea  Water  System  has  been 
darkened  to  aid  you  in  notetaklng.  Locate  the  components  of  the  Fresh  water  and  Steam 
System  as  the  instructor  discusses  them.  Using  the  corresponding  letters  (below)  will 
aid  in  labeling  the  components. 

A.  Freshwater  Make-up  Inlet  -  Fills  the  system  with  properly  treated  water.  Allows  the 

operator  to  add  water  as  necessary. 

B.  Make-up  Water  Valve  -  Allows  operator  to  add"lnal^^up  water  to  the  system* 

C.  Heat  Exchanger  Drain  Valve  -  Allows  operator  to  drain  Heat  Exchanger. 

D.  Fresh  Water  Pump  -  Diaphragm-type  rump^  designed  to  deliver  a  fixed  volume  of  water 

into  the  system  during  operation*  Electrically  powered. 

E.  Punip  i'edd  Drain  Cock  -  Usud  to  drain  Fresh  Water  Pump. 

F*  Pump  Bleed  Valve  -  Used  to  allow  trapped  air  to  escape  from  pump. 
G-  Water  Sample  Valve  -  Used  to  obtain  water  sample  for  test. 

Relief  Valve  -  Allows  excess  steam  pressure  to  vent  off  into  the  atmosphere. 
I.  Coil  Drain  Valve  -  Used  to  drain  heating  coil- 

J.  Coil  Feed  Valve  -  Allows  steam  heated  in  the  boiler  to  pass  into  the  Heat  Exchanger. 

Wet  Tube  Heating  Coil  ^  Water  to  be  heated  passes  through  this  coil. 

L.  Auxiliary  Steam  Shut-off  Valve      Used  to  secure  steam  when  unit  is  being  used  with 

'•ship's  steam". 

M*  Auxiliary  S»  ^am  Reducer  -  Used  to  regulate  steajli  pressure. 

Heat  Exchanger  -  Water  Heating  chamber.  Steam  from  the  boiler  enters  the  Heat  Ex- 
changer and  flows  around  heating  coil,  heating  the  water. 

O.  Hec^  Exchanger  Relief  Valve  -  Allows  excess  pressure  inside  Heat  Exchanger  to  vent. 


FRESH  WATER  AND  STEAM  SYSTEM  (Cont'd) 

Heat  Exchanger  Vent  -  Used  during  Lighting  Off  to  allow  trapped  air  to  escape. 

Q.  Heat  Exchanger  Pressure  Gauges  -  Allows  operator  to  monitor  pressure  inside 

of  Heat  Exchanger. 

R-  Heat  Exchanger  Sight  Glass  -  Enables  operator  to  see  level  of  water  inside 

Meat  Exchanger. 

S.  Heat  Exchanger  Shut  Off  Valve  -  Allows  water  to  return  to  boiler* 


SEA  l^ATklR  SUPPLY  SYSTEM  COMPONENTS  -  The  chart  above  is  a  diagram  of  the  Sea  Water 
Supply  L'ybLtiin#  Fresh  Water  Supply  and  Steam  System  of  the  Clayton  Diving  Heater «  The 
Fresh  Water  and  Steam  System  hav«  been  darkened  to  aid  you  in  notetaking.  I^ocate  the 
components  of  the  Sea  Water  Supply  System  as  the  Instructor  discusses  them.  Using  the 
corresponding  letters  (below)  will  aid  in  labeling  the  components* 

A.  Sea  Water  Pressure  Reducer  Valve  -  Regulates  sea  witer  pressure* 

B.  Inlet  Temperature  Gauge  -  Allows  operator  to  see  temperature  of  sea  water- 

C.  Inlet  Pressure  Gauge  -  Allows  operator  to  monitor  supply  pressure. 

D*  Supply  Pump  -  Used  to  supply  sea  water  into  the  sea  water  system. 

E.  Hoat  Fxchanger  Coil-  Sea  Water  passes  through  this  to  be  heated. 

Ii«3at  Exchanger  Temperature  Gauge  -  Allows  operator  to  monitor  temperature  of 

Heat  Exchanger. 

G.  Temperature  Regulator  Valves  -  Used  to  raise  or  lower  the  water  temperature  to 

the  diver.  Works  by  allowing  cold  water  to  be  added 
or  reduced  to  the  heated  water  being  pumped  to  the 
diver. 

II*  Regulator  Temperature  Gauges  -  Enables' operator  to  monitor  water  temperatures  being 

pumped  to  the  diver (s). 

I.  Sea  Water  Outlet  Safety  Shutoff  Valve  -  Automatically  closes  when  the  heated  sea 

water  temperature  is  not  within  set  limits. 

J.  Outlet  Valve  Pressure  Gauge  -  Allows  operator  to  monitor  hot  water  pressure  to  diver. 

K.  Outlet  Valve  Manifold  -  Connection  for  Hot  Water  Hose 


63s 


ERIC 


FUEL  SYSTEM  -  The  chart  above  is  a  diagram  of  the  Fuel  System  of  the  Clayton  Diving 
Heater  System.  Locate  the  components  of  the  Fuel  System  as  the  Instructor  discusses 
them,     using  the  corresponding  letters   (below)  will  aid  in  labeling  the  components. 

A.  Fuel  Filter  -  Element  type. 

B.  Fuel  Pump  -  Supplies  fuel  to  the  burner. 

C.  Burner  Control  Valve  -  used  to  increase  or  decrease  the  fuel  supply  to  the  Burner 

D.  Fuel  Pressure  Switch  -  Closes  and  energizes  the  Combustion  Control  Switch  when 

fuel  pressure  rises. 

E.  Fuel  Pressure  Gauge  -  Allows  operator  to  monitor  fuel  pressure. 

F.  Burner  Manifold  -  Location  for  mixing  of  fuel  and  air. 

G.  Blower  -  Supplies  air  under  pressure  to  Burner. 


NOTETAKING  SHEET  8-3-9N 

ELECTRICAL  SYSTEM  COMPONENTS 

A.  H«at«r  Starting  Switch 

1.  Locatad  on    next  to  Heatar, 

2.  Whan  awitch  is  on,  it  enargiiea: 
a. 

b. 
c. 
d. 

a.  All   switches  in  the  system. 

B.  TherTWDstat  Switch 

1.  Located  on  side  of  Heater- 

2.  This  is  a  SAFETY  SWITCH. 

3.  When  coils  inside   expand »  the  switch  shuts 

off  the  Burner  to  prevent  damage  to  the  unit. 

C.  Steam  Pressure  Switch 

1.  Located  within  the  Burner. 

2.    on  switch  turns  Burner  controls  on/off. 

3.  Switch  goes  on  when  a  drop  of    psi  occurs  in  steam 

pressure. 

4.  Switch  shuts  off  when  ,3team  pressure  excedes  ____  


1 


Heater  Motor 

1.  Located  to  the  rear  and  to  the  right  of  the  Heater. 

2.  Motor  has    HP,   /   V,    HZ  at   ^RPM, 

3.  Support  3  other  components 
a. 
b. 


c. 
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E.  S«a  Watar  Boos tar  Pump 

1.  Locatad  baXow  Mixing  Panel. 

2.  Drivaa  a  cantrifugal  pump  in  ordar  to  booat  saa  watar 
praaaura. 

3.  HP     115/230  V,   60  HZ 

4.  Pumpa    to    GPM  9    psig. 

5.  Switch  for  Pump  located  above  Mixing  Panel. 

P.  High  and  Low  Temperature  Limit  Controller  and  Temperature  Gauge 

1.  Located  on  Mixing  Panel 

2.  Allows  operator  to  select  a    and    temperature. 

3.  This  is  a  SAFETY  nEVICE. 

4.  If  temperature  rises  or  fall^  past  settings,  the  Audible 
Alarm  sounds. 

G.  Audible  Alarm 

1.  Located  within  the  Electric  Panel  Box  above  Mixing  Panel. 

2.  This   is  a  SAFETY  DEVICE. 

3.  Indicates  something  is  wrong. 

4.  Controls  _^   Valve 

a.  l^^hen  alarm  goes  off,  Actuator  secures  __________  going 

to  diver. 

H.  Audible  Alarm  Switch  On/Off  and  Reset  Switch 


1.  Located  on  same  panel  as  Alarm,  above  Mixing  Panel. 

2.  These  two  switches    the  Actuator  Valvc  when 

temperature  is    to   . 

3.  Must  be    operated. 
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INFORMATION  SHEET  9-1-11 
TITLE:    und*rwatftr  Tools 

INTROpoCTIpN 

^     '     Throuqh  technology,  underwater  work  has  been  made  consider- 
ably* easier  for  the  diver,  faster  and  more  efficient  with  the 
developnient  of  underwter  power  tools  and  equipment.    This  has 
been  a  .joint  venture  with  the  U.S. Navy  and  the  civilian*' conanunity  > 
working  hand  in  hand.    SoearAeading  the  effort  for  the'Navy  has 
been  the  Nav^l  Civil  Engineering  Laboratory,  Port  Hueneme,  Cali- 
fornia.   The  information  contained  within  these  pages  provide  you 
the  latest  information  on  the  development  and  use  of  these  under- 
water power  tools. 

The  unit,  as  a  whole,  is  designed  to  provide  you  a  familari- 
zation  with  the  equipment  currently  available,    you  will  be  pro- 
j^ided  instruction  on  the  various  systems  as  well  ^s  the  opportunity 
ro  use  some  of  them.    During  the  completion  of  your  projects  for 
this  unit,  you  will  not  only  be  using  the  tools  doing  \mderwater 
work,  but  you  will  be  expected  to  know  how  to  set  the  system  up 
for  routine  operations . 
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HYDRAUI-IC  TOOLS   FOR  DIVERS 

NOTE:     The   following  article  written  by  S, A. Black  and  J. T. Quirt, 
Naval  Civil  Engineering  Laboratory  (NCEL) ,   has  been  extracted 
from  a  larger  article  dealing  with  hydraulic  tools.     It  is  de- 
signed to  provide  you  with  an  overview  of  the  tools  and  power 
units   available.     Specific  tools  and  power  units  will  be  covered 
later  in  this  Student  Guide  and  in  class. 

INTRODUCTION 

In  response  to  the  urgent  need   for  imp  roved  tools   for  divers, 
NCEL  has  conducted  a  research  and  development  program  that  has  con* 
siderably  expanded  the  number  of  tools  available  to  divers.  The 
;  rogram  was  jointly  sponsored  by  the  Naval  Facilities  Engineering 
Command  and  the  Naval  Ship  Systems  Command  through  chc  Supervisor 
of  Sa Iva ge  . 

These   tools   are  mainly  slightly  modified  versions  of  hydraulic 
tools  designed  for  land  use. 

PROBLEMS   IN  DEVELOPMENT 

Two  basic  problems  associated  with  the  development  of  tool 
power  systems   Cor  diver  use  are   (1)    supplying  hydraulic  power  to 
the  tool  in  the  diverts  hand  and   (2)    giving  the  diver  tools  and 
associated  hardware   that  are  safe  and  easy  to  operate*     Table  1 
(at  the  end  of  this  article)   lists   the   tool  power  source  cate- 
gories  involved   In  this  development  work. 

Factors   influencing  selection  of  a  system  are   type  of  power 
available,    operational  costs,    requirement   for  covertness,  environ- 
mental conditions   (current,   sea  state),   operational  depths,  extent 
of  work   (time  requirements)    and  power   requirements   of  needed  tools. 

The  hydraulic   umbilical  system  has   the  most  applications 
because   mosc   work  will  continue  to  be   performed  at   relatively  shal- 
low depths    (less   than   150  Jeet)   where   this   system  is   simple  an^ 
reliable.     As  depth   increases,   hydraulic  lines  necessarily  become 
1*  '  :e  r   in  diameter  and  create  both  a   topside  and  an  underwater  hand 
1  ...^  problem.     Also,   the   input  power   required  at   the    )ump  increases 
to   overcome   line  losses. 

To  provide  hydraulic  power  at   the  greater  depths,   it  becomes 
prudent   to   use   the  electrical   umbilical  system  which  optimizes 
power  transmissions  and  reduces  handling  problems.     Use  of  bottom- 
supported  systems   is  presently  in  the  concept   stage  but  presents 
no  new  ideas  with  respect  to  the  hydraulic  power  source.     The  key 
point   is  that   this   require men t  should  be   included  during  initial 
system  design  so   that   reasonable  engineering  trade-offs   can  be  made 

Diver  Safety  and   Comfort.      In  conjunction  with  the  second  prob 
lem,    the  diver  must  have   tools   that  are  safe  and  efficient   and  do 
not   result   in  excessive  diver   fatigue  or  discomfort.     Diver  safety 
is   a  primary   consideration.      Hazards   include  electric  shock,  exces- 
sive noise   and  fatigue* 
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Th€  tools  aust  be  designed  to  get  the  job  done  as  quickly  and 
effectively  as  possible  while  meeting  fleet  requlremisnts  .  In  ad- 
dicion^  tools  should  be  designed  to  be  compatible  with  environmen- 
tal conditions  and  equipment  of  advanced  diving  systems  currently 
being  developed.  Diver  work  aids  such  as  tethering  equipment  and 
tool  holdings  and  carrying  devices  must  be  developed  concurrently 
with  the  primary  tools  and  accessories. 

Tools  are  often  difficult   to  use  underva ter  because  of  poor 
visibilityt   cold,    diver  buoyEncy  <iad  lack  of  adequate   footing  and 
hand  holds*     Diver's  muscles  have  an   increased  tendency  to  become 
cramped  and  painful  if  the  triggers  and  handles  are  not  designed 
properly  or  if   the  tools  produce  excessive  torque  or  vibration  ^or 
are   too  heavy  or  bulky.     Stiff  hoses  or  cables  and   the  drag  of 
currents  on  such  power  supply  lines  can  Increase   the  difficulty 
s  Ign  if icant ly , 

HARDWARE  DEVELOPMENT 

The  hydraulic  systems  described  below  are  similar  in  that  they  * 
all  consist  primarily  of   (1)    a  drive   unit,    (2)   a  hydraulic  pump  and 
reservoir  and   (3)    dual  hydraulic  lines.     However,   there  are  two 
basic   types  of  hydraulic  circuits   -  the   opea-center  and  the  closed- 
center   hydraulic  systems. 

In  the  open-^cen ter  system,   hydraulic  oil  is  cycled  continuous- 
ly from  the  hydraulic  pump   through  the  high-pressure  hose   to  the 
tool  . 

In  the  closed-center  system,    flow  in  th*?  hydraulic  hoses  occurs 
only  when   the   tool   is  In  operation.     Closed-center  hydraulic  systems 
are  normally  used  when   it   is  necessary  to  conserve  energy,   such  as 
in  a  battery-powered   system.     When   uhe  too3    is  not   in   use,    flow  by- 
passes  the  hydra ulic   lines   and  goes  directly   from  the  pump   to  the 
low-pressure   reservoir  which  eliminates   power  losses  caused  by  flow 
through  the  hydraulic   lines  as   in  the  open-center  system. 

Pressure  losses   in  hydraulic  lines   are  a   function  of  the  flow 
rate  and   the  hydraulic  circuit    (i.e.,    size   of  supply  and  return 
lines  and   restrictions  such  as  hose   fittings)    and  may  vary  from  10 
to  more  than  200  psi.     Depending  upon  the  system  flow  rates,  power 
losses   greater  than  2hp  may  be  expected.     For  example,   a  hydraulic 
system  operating  a  8  gpm  with  sufficient  hose  to   reach  120  feet 
depths  may  have  a  pressure  drop   as   great  as  250  psi.     Add  to  this 
a  40   psi  drop   for   restrictions   from  hose   fittings,    and   the   total  line 
pressure   loss   is  290  psi   (1.3  hydraulic  hp). 

Both  systems  have  advantages   and  disadvantages.     An  open-cen- 
ter system  is  better   for  operating  in  low  temperature  water  (40** 
and  below).     Under  this  condition,    heat   generated  by  frictional 
losses   of   the  hose   and  the   fittings  tend  to  reduce   the  viscosity 
of  the  hydraulic  oil,   which  prevents   sluggish  action  and  stalling 
of  the  hydraulic  tool.     With  the  closed-center  system  and  cold 
water,    viscosity  of  the  hydraulic  oil  can   increase  sufficiently 
to  prevent  operation  of   the  hydraulic  tool. 

One  advantage   of  a  closed-center  system   is   that  ene r gy -s t or  in g 
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accumulators  can  be  used  in  coujunctlon  wich  a  pump  chac  delivers 
less  than  the  required  tool  power.     The  system  Is  used  when  a  tool 
operates  on  an  Internlttent  basis  such  as  la  drilling  aad  aut^run* 
nlng  operations. 

Diesel  Hydraulic  Power  Units.  The  drive  unit  for  the  dlesel 
hydraulic  power  unit  Is  normally  an  alr*cooled  dlesel  engine  dir- 
ectly coupled  to  a  hydraulic  pump.  The  high-pressure  side,  of  the 
pump  is  roupled  to  an  unloading  valve  set  to  relieve  system  pres- 
sures  In  excess  of  the  pump  output  characteristics . 

Other  components  of  the  unit  should  Include   (1)   an  "In-line" 
oil  filter  to  protect  the  hydraulic  pump  from  foreign  matter  and 
metallic  particles,    (2)    a  manual  starting  bypass  valve  to  unload 
line  pressure  and  provide   for  easy  starting  of  the  engine  dlesel, 
(3)  a  pressure  gauge   for  monitoring  line  pressure  and  (4)  flow 
control  valve  and  flow  meter^ 

A  comr:er daily  available  hydraulic  power  module  is  presently 
under  evaluation  at  NCEL  and   is  equipped  with  a  20  hp  air-cooled 
two-cylinder  dlesel     engine  as   the  drive  unit.     The  hydr.iulic  puap 
is  directly  coupled  to  the  dlesel  engine  end  can  supply  7  1/2  gpm 
at  2  ,  000  psl . 

The  unit  is  equipped  with  press ure   gauge,   line  filter,   2 0-ga 1 
oil   reservoir,   pressure   relief  valve  and  manual   engine  spe**^  flow 
control.     Flow  rate  is  established  by  connecting  a  flow  meter  ^In 
the  hydraulic  line   and  adjusting  the  engine  speed  until  the  desir- 
ed  flow  rate   is  read.     The   flow  is   set  before  connecting  the  tool 
to   the  system* 

A  second  dlesel  hydraulic  until  being  desijgneu  at  NCFL  will 
be  equipped  with  a  25  hp  dlesel  engine  of  the  type  used  to  drive 
fleet  salvage  pumps   and   generators.     The  system  will  be  able  to 
supply  about   10.5   gpm  at  2,000  psl.     Plans   are   to  equip   the  unit 
with  a  manual  hydraulic   flow  control  valve  and  an   in-line  meter. 

Electro -Hydraulic  Power  Modules     differ   from  dlesel  hyaraulic 
units   in  that   the  drive   unit   is   an  electric  motor.     These  units 
may  be   either  mounted  on  shipboards,   as   dlesel  hydraulic  units, 
or  completely  submersible.     Where   the  unit   is   completely  submer- 
sible,   the  electric  motor  must  be   of  the  submersibe  type  or  housed 
in   a  protective  container  either  pressure  compensated  or  designed 
to  withstand  the  hydrostatic  pressures.     The  hydraulic  punp  is 
usually  enclosed  in  a  pressure-compensated  container  filled  with 
hydraulic  oil* 

Electrical  Umbilical  Units.     The   first  electro-hydraulic  power 
module  designed  and  tested  by  NCEL  was  a  special-purpose  unit  to 
furnish  power  to  a  winch  located  on  a   tethered  lifting  device.  To 
reduce   the  potential  hazard  of  electrical  shock  in   the  diver  work 
area,   hydraulic  power  was  chosen  zo  drive   the  winch.     Although  this 
unit  was   designed   loT  operating  a  winch»    it  can   be  used   for  power- 
ing diver   tools  * 

A  440  volt   60  Hz   three-phase  AC  generator  supplies   power  to 
an  electric  motor  housed  in  a  nitrogen-purged  and  pressure  compen- 
sated enclosure   through   an  electrical   umbilical   from  the  surface 
support   vessel.     The  hydraulic  pump   is  directly   coupled  to  the 
electric  motor  and   is  housed   in   a  separate   enclosure   filled  with 
hydraul ic   oil , 
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In  a  system  of  this  typ«>    it  is  best  to  install  most  of  the 
hydraulic  circuitry  within  the  reservoir;    in  this  way,   the  com-^ 
ponents  are  protected  from  the  water*     The  hydraulic  circuit 
is  relatively  simple.     The  hydraulic  pump,  a  varlable*voiume 
piston  pump  that  can  supply  15   gpm  at  1,800  psi,   draws   oil  through 
a  suction  strainer  from  the  reservoir.     The  high-pressure  side 
is  equipped  with  a  relief  valve  to  protect  the  system  in  the  event 
of  over-pre*#suri2ation. 

An  accumulator   is.  Installed  on  both  the  high  pressure  and  re- 
turn lines  •     The  high-pressure  accumulator  m^^aimizes  pulsation 
from  the  hydraulic  pump.     Pressure  on  the  lov*pressure  accumulator 
is  maintained  at  3  to  5  psi  over  ambient  by  means  of  a  modified 
SCUBA  regulator.     A  10  to  20-micron   filter  protects  the  hydraulic 
pump.     The  system  was  designed  to  operate  at  depths  to  600  feet. 

A  second  electric  umbilical  power  unit  is  being  designed  and 
fabricated  under  NCEL  contract  to  power  diver  tools  to  depths  of 
850   feet.     The  lightweight,   compact  unit  will  weigh  less  than  500 
pounds  in  air'and  will  be  able  to  supply  a  maximum  of  7.5   gpm  of 
hydraulic  oil  at  1^600  pel  to  the  tool  being  used. 

The   electric  motor  that  drives   the  pump  and  the  hydraulic 
circuitry  will  be  housed  in  a  pressure-compensated  cylindrical 
container   filled  with  hydraulic  oil.     The  system  will  operate  from 
a  shipboard  geneirator  supplying  450-volt  3-phase  6O-H2  power  • 

Sel f-Contained  Units.     NCEL  has  designed,    fabricated   and  eval- 
uated a  battery-powered  closed-center  electro-hydraulic  power 
module.     The  module  consists   of  battery  package,   switching  circuit 
and  power  unit  and  can  supply  2,2   gpm  continuously  at  1,500  psi 
for  three  hours.     The   power   unit   incorporates  the   principle  of 
using  accumulators   for  energy  storage;    thus,    it  can  operate  tools 
requiring  flow  rates  greater  than  the  pump  capacities   for  short, 
inter-jii  ttent   periods.      Figure  2   (at  the  end   of  this   article)  shows 
the  approximate  running  timefor  tools   requiring  flow  of  0   to  6 
gpm  for  systems  with  either  a  2.0   or  2.5-gallon  storage  accumulator. 
In  this  system  when  the  stored  energy  is  depleted,   the  tool  receives 
flow  at  2.2  gpm. 

The  battery  package  consists  of  two   36-volt  arrays   of  standard 
lead  acid  batteries  connected  in  parallel  to  provide  240  ampere 
hours   of  energy  at  the  required  motor  current  draw  of  ^0  amps.  The 
batteries  are  equipped  with  electrolite  reservoirs,    immersed  in 
non -conduct  lag   transformer  oil  and  housed   In  a  pressure -compensated 
containtsr  equipped  with  a  gas  eliminating  system.     Pressure  compen- 
sation  is  attained  by  a  rubber  bladder   filled  with  transformer  oil 
and  connecced  to  the  battery  container. 

A  System  on-off  switching  circuit   in  the  battery  box  permits 
wet  connecting  and  disconnecting  of  the  electric  cable,  which  allows 
the  diver  to  change  battery  boxes   as  the  power  is  depleted. 

The  power  unit   consists   of  a  36-volc   DC  electric  motor  directly 
coupled  to  a  hydraulic   pump,    separated  by   a  maulfold   equipped  with  a 
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rotary  shaft  seal«     The  electric  motor  ia  housed  In  a  cylindrical 
preaaure  vessel  one  end  of  which  is  bolted  to  the  manifold  and 
sealed  with  an  0  ring.     The  hydraulic  pump  and  circuit  components 
are  immersed  in  hydraulic  oil.     Table  3  (at  the  end  of  this  article) 
summarizes  the  hydraulic  power  units  developed  at  NCEL. 

Hydraulic  Tools •     Several  hydraulic  tool^  are  available  for 
diver  use  ^  most  models  in  both  open  and  closed-center  types « 
Impact  wrenches  can  be  used  for  torquing,   drilling  and  tapping. 
Although  hydraulic  drills  are  available,    it  is  better  to  use  the 
impact  wrench  for  drilling  because  of  the  possibility  of  the  bit 
jamming  and  injuring  the  diver. 

There  are  several  chain  saws   for  cutting  wood  under  water « 
Disc  grinders  are  available  and  can  be  used  for  cleaning  surfaces, 
grinding  nuts  and  grinding  bevels  in  metal  prior  to  welding* 

Several  special-*purpose  tools  are  commercially  available ; 
and  with  the  wide  variety  of  commercial  components  on  the  market, 
almost  any  type  of  tool  can  be  converted  to  hydraulic  power* 
Hydraulic  rams  can  be  used  for  puslting,   pulling  and  jacking. 
Hydraulic  cable  cutters  are  available  in  several  different  types. 
Automatic  hydraulic  pipe  cutters  can  be  obtained  to  cut  pipe  most 
sizes.     There  are  special*purpose  abrasive  wheel  cutters  which 
can  be  built    from  off-the-shelf  hardware* 

Other  Hydraulic  Equipment.     In  conjunction  with  hydraulic 
tools  and  equipment  for  diver  use,   NCEL  is  developing  an  under- 
water Construction  Assistance  Vehicle  (CAV)   designed  to  provide 
divers  with  a  work  platform  for  handling  tools^   power  sources 
and  construction  equipment* 

FUTURE  DEVELOPMENT 

The  power  sources   and  tools  discussed  above  are  by  no  maans 
end  products   in  diver  tool  systems.     Future  work  will  be  directed 
toward  optimizing  the  present  systems   in  terms  of  efficiency, 
physical  dimensions  and  Increased  power  output  and  to  developing 
diver  tools  and  aids  that  are  compatible  with  both  the  diver  and 
the  environment. 
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TABLE  1 


TOOL  POWER   SOURCE  CATEGORIES 


CATEGORIES 


SURFACE  SUPPORTED 


Hydraulic  Umbilical 


Electric  Umbilical 


BOTTOM  SUPPORTED 
Portable 


Boctom  liisulatioti 


ERLC 


DESCRIPTION 


Hydraulic  pump  &  drive 
un It  on  the  surface 
support  ahlp 


Hydraulic   pump   &  drive 
unit   located  underwater 


Power   supply  drive 
unit  and  pump^  pack- 
aged as   one   unit   -  may 
be  manned  by  diver  or 
underwater  vehicle 


drive   unit  sub 


PUMP  DRIVE 


Diesel  Engine 
Electric  Motor 
Gasoline  Engine 
Pneumatic  Motor 


Electric  Motor 
(AC  or  DC) 


Electric  Motor 
(AC  or  DC) 
Battery  or  fuel 
cell  powe red 


Pump  and 

merslble.   Power   supplied  AC 
by  habitat,   bottom  Instal- 
lation^  or  underwater  de-^ 
vice.   I 


-  Electric  Motor 
or  DC 


GENERAL  COMMENTS 


Diesel  Drive  Is  present- 
ly most  commonly  used 


-3 

i 


be 


Pump  and  motor  may 
Immersed  In  sea  water, 
oil,   or  gas;   tomblnatlon  f 
such  as  motor  In  gas, 
pump   In  oil 


Pump  and  mo  to  r  may  be 
packaged  as  with  elec 
trie   umbilical  unit. 
Unit  highly  portable. 


Unit  not  portable  ex- 
cept within  area  of 
powei^  supply,  l«e. 
bottom  tethered. 
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TABLE   3   -  MCEL  HYDRAULIC  POWER  MODULE 


I 

r-l 
I 

H 
V) 


DESCRIPTION 


Coinine  rclal-type 
dlesel  hydraulic 
unit 


Fleet  dlesel 
hydraulic  unit 


Cable  umbilical 
electro-hydraull 
un  It 


Cable  umbilical 
fleet  electro- 
hyd  rr.  ul  Ic 


Bottom-powered 
elec  To -hydraulic 
unit 


POWER  REQUIRED 


20  hp  Diesel 


25  hp  Diesel 


AAO  Volt  3- 
Phase  60-Hz 
AC 


440  Volt  3- 
Phase  60-Hz 
AC 


36  Volt  DC 
80  amps 


CAPACITY 


71/2gpm  e  2,000 
ps  1 


lO.Sgpm  0  2,000 
ps  1 


15  gpm  9  1,800 
ps  1 


71/2gp'n  01,800 
psl 


2  .2   gpm  0  1, 500 
psl 


DIMENSIONS 
L  X  W   X  H 


54x27x361n 


66x24x401n 


30x30xA81n . 


Combined  L 
and  girth 
of  -9.5ft. 


AOx30x301n 


WEIGHT  IN  All 


650  lbs 


1,200  lbs 


1»500  lbs 


*500  lbs 


1,800  lb 
with  bat- 
teries 


*   Indicates  parar^eters  are   design   goals  and   may  be  changed  in   actual  hardware. 


DEPTH 


250  ft 


150  ft. 


600  ft. 


850  ft 


120  ft. 


Z 

o 


CO 

n5 
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DIESEL  HYDRAULIC  POWER  UNIT  —  NAVSHIPS  MODEL  1 

Thtt  following  la£orm«cloa  and  drawings  hava  baen  axtractad  froic 
MAVSHIPS  Tachnlcal  Manual  099^-013-1010.     For  additional  infor- 
aaClon  and  malncenanca  procaduraa  for  che  Modal  1  Diesel  ILydraul- 
Ic  Power  Unit,   please  refer  to  the  above  nasual. 

GENERAL  INFORMATION 

EQUIPMENT  DESCRIPTION  " 

* 

Tht  Model  1^  Dltsel  Hydraulic  Power  Unit   Is  a  ^lelf^coatalned » 
sceel-f raved 9    skld-mounced  assembly  designed  co  provide  hydraulic 
power  up   to  15  gpm  at   2^000  pslg.     The  ra te^o £«f low »  measured 
In  gallons  per  mlnuca   (gpm) »    Is  variable  through  the  engine  rpm» 
with* which  gross  adjustments  may  be  made»  and  a  pres sure^compen- 
3ated  flew  regulator  provided  for  fine  adjustments.     The  maximum 
system  pressure   Is  variable   from  150  to   2,000  psig  with  a  hand- 
knob  adjustable  relief  valve. 

The  unit  may  be  used  in  virtually  any  out-of-doors  environ- 
ment*   including  those  aboard  ship,   provided  the  unit  is  operated 
on  a  reasonably  level  plane*     The  unit   is  designed  for  diver  use 
and  is  most  suitable  for  applications  where  at  least  100  feet  of 
hydraulic  hose  is  in  the  water.     Under  normal  conditions  ,   the  hose 
in  the  water  serves  to  cool  the  hydraulic  fluid.     When  the  unit 
Is  used  without  any  hose  in  the  water  or  during  unusually  hot  and 
humid  weather^   it   is  extremely  important  to  monitor  the  hydraulic 
fluid   temperature.     Hydraulic   fluid   temperature  must  be  kept  below 
150  degrees  F.   to  prevent  pump  damage.     If   Che  unit  is  to  be  used 
in  an  enclosure*   provision  must  be  made  for  proper  engine  cooling 
ventilation  and   the  expulsion  of  engine  exhaust. 

AIR  COOLED   DIESEL  ENGINE 

The  prime  mover  of  the  Model  1  Diesel  Hydraulic  Power  Unit  Is 
an  Onan  Model  DJM  120   (Spec*   letter  V)   four-cycle  vertical,   in  line 
air-cooled  dlesel  engine  with  overhead  valves  and  featuring  integral 
cranlccase  and  cylinders.     The  engine  is  rated  at  23.7  brake  horse- 
power  (bhp)  and  has  a  no rmaX  ~engine  speed  range  of  up  to  2,400  rpm. 
Other  features  of  the  prime  mover  include: 

a.  A  variable-speed  governor  with  manual  lever. 

b.  A  control  panel. 

c.  A  battery-charging  flywheel  alternator  with  rec tif ier /regu- 
lator . 
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EQUIPMENT  LIST  -  MODEL  1   DIESEL  HYDRAULIC   POWER  UNIT 

1  -  Dl«sttl  Engla* 

2  -  Hydraulic  Pump  . 

3  -  Hydraulic  Flow  Regulator 

4  -  Hydraulic  Ralief  Valve  (Adjustable) 

5  -  Hydraulic  Relief  Valve 

6  -  Hydraulic  Flow  Meter^j. 

7  -  Hydraulic  Pressure  Gauge 

8  -  Temperature  Gauge 

9  -  Flow  Meter  Sensor 

10  -  Suction  Hydraulic  Oil  Filter 

11  -  Hydraulic  Oil  Filter  Gauge 

12  -  Muffler 

13  -  Rain  Cap 

14  -  Storage  Battery 

15  -  Adapter    (Coupling  Housing) 

16  -   Suction  Hydraulic  Oil  Filter 

17  -  Frame  Assembly 

18  -  Fitting 

19  -  Fuel  Tank 

20  -  Primary   Fuel  Filter 

21  -  Secondary  Fuel  Filter 

22  -  Oil  Filter 

23  -  Pump  outlet   (To  Tool) 

24  -  Pump   Inlet    (From  Tool) 

25  -  Exha  ust  |Manlf  old. 


t 
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HYDRAULIC  VANE  PUMP 

Th«  pump  portion  of  th«  Mod«l  1  Systta  ia  an  •££icl«nt. 
constant  volum«.  tlngla  ttaga,  van«-typ«  hydraulic  unit  ratad 
at  15.3  gpm  at  2,000  pal  and  1.800  rpm.     It,  faaturta  a  porting 
combination  No.  00  and  a  clockwlsa  ro tat lon-k«y«d  ahaf;,.^  Basic 
componants  of  tha  pump  ar«!  ^ 

a.  A  housing  with  a  plain  ball  bearing,   lip  saal,  and  an 
inlat  connacti<m. 

b.  A  pumping  cartridge  consisting  of  rotor,  vana  springs, 
vanas,  spring  guides,  cam  ring,  and  a  floating  port  plate, 

c.  A  shaft 

d.  An  end  cap  with  a  needle  beating  assembly  and  an  oiTtlet 
connection.     The  shaft  is  supported  by  the  bearing  in  thefend 
cap  and  the  ball  bearing  in  the  housing.     This  maximum  support 
feature  allows  application*  with  high  side  loading  on  the  shaft. 
The  pump  will  support  a  radial  load  of  479  pounds  at  the  center 
of  the  Iceyway. 

The  port  plate  is  free  to  move  axially  within  limits.  The 
output  hydraulic  pressure  is  used  to  counteract  internal  hydraulic 
pressure  that  tends  to  separate  the  elements  of  the  pumping  car- 
tridge after  the  pump  is  primed  acd  delievering  oil  under  pressure. 
When  the  pump  is  idle  and  there  is  zero  pressure  in  the  circuit, 
a  light  spring  provides   the  necessary  clamping  force  to  facilitate 
starting. 

FUNCTIONAL  CHARACTERISTICS 


a.   Denlson  Model  TIC-011-21R  Pump* 


RPM 

GALL 

ONS  PER  MINUTE  VS.  PRESSURE 

1200 

100 

PSI 

5  00 
PSI 

1000 
PSI 

1500 
PSI 

2000 
PSI 

2500 
PSI 

11,0 

10.7 

10.4 

10.1 

9.5 

1800 

16.5 

16.2 

15.9 

15  .6 

15.3 

15.0 

2400 

22.0 

21.4 

21 ,6 

21.1 

20.8 

20.5 

Pump  Delivery 


RPM 

INPUT  VS.  PSI 

1200 

100 
PSI 

5  00 
PSI 

1000 
PSI 

1500 
PSI 

2000 
PSI. 

2500 
PSI 

.9 

3.7 

7.0 

1(5.5 

14  .0 

l^5 " 

1800 

19,7 

21  .0 

2400 

1  .8 

7.4 

14.5 

21.5 

28.5 

36.5 

Pump  Horsepower  Required 


•The  above  tables  are  based  on  the  use  of  fluid  with  a  viscosity 
of  200  SSU  at  lOO^F.  MIL-H-5606B  has  a  viscosity  of  80   SSU  at  100*7. 
Therefore,  pump  delivery  will  be  approx.   20Z  less  because  of  the 
lower  viscosity. 
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RECOMMENDED  HYDRAULIC  OIL  SPECIFICATIONS* 


Viscosity  Range   150  Co   300   SSU  at  lOO'F 

Viscoaity  index  •  90  or  above 

Maximum  Viscosity  at  starting  temperature   7500  SSU 

Neutralization  Number  10  or  below(when  using  new  oil) 

Additives  Recommend  Rust  and  Oxidation  Inhibitors 


'''Although  below  Che  pump  manufacturers*   viscosity  specif  lea  tlons  t 
MIL-H-5606B  hydraulic  fluid  Is   recommended    (by  NCEL)   for  use 
with  the  Model  1  Power  Unit  because  of  its  wide-spread  availability 
In  the  Federal   Supply  System.      In  an  emergency,  MIL-H-5606A,  MIL- 
H-.5  606C  or  MIL-L-6083C  may  be   used  as  a   substitute.     All  of  the 
above   fluids  may  be  mlxea  together. 

CAUTION 

The  hydraulic   fluid   temperature  must  never  be  above  150'F 
with  the  above   hydraulic   fluids.     Operation  at  higher  temperatures 
will  damage   the  pump. 

FUNCTIONAL  CHARACTERISTICS  (CONT'D) 

b.   Onan  Model  DJM-120  Diesel  Engine 

Reconmended   Fuel:      No.    2  diesel   fuel  above  32°F(0''C) 

No.    1   diesel    fuel  below  32°F(0''C) 

CAUTION 

KeAp   fuel   clean!      Dirty   fuel   is  one   of   the   major  causes   of  engine 
failure.      Even   the  smallest  amount   of  contamination  in  the  fuel 
Injection   system  may  stop   the  engine. 

CRANKCASE  OIL   GR^\DES   VS.  TEMPERATURE* 

Above   30*F  SAE  30 

0"    to   30*F  SAE   low  or  5W-20 

Below  O'F  SAE  5W-20 

*   Mote:      DM  or  DG  Grade  Oil   should  be  used   for   the   first  50 

hours   of  break  in;    and   DS    (Series    3)   oil  thereafter. 
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OPERATIONS 

INTRODUCTION 

All  hydraulic   controls  aad   iadicators  are  mounted  on  two 
panels;  one  on  the   front  of   the   unit,    the  other   on   top,-" The 
electric  controls  are  mounted  on  the  pump  end  of  the  diesei 
engine  under  the   top  hydraulic  panel* 

CONTROLS  AND  INDICATORS 

Hydra ul ic   System^     A  panel  conta  in ing  the  hydraulic  p  r«ss ure  gauge  , 
hydraulic  t-^mpera ture  gauge,   and  hydraulic   flow  meter  is  located  on 
the   front   of  the  unit.     The   face  of  each  dial   is  clearly  marked 
with  its  function. 

The  hyd  raulic  pressure  gauge  is  calib rated   in  po  uuds  per 
square   inch    (psig)   with  a   range   from  0  to   3,000   psi.     Under  nor- 
mal operating  conditions,    the  pressure  gauge   should  never  exceed 
2  ,000  psig. 

The  hydraulic    temperature   gauge   is  calibrated   in  degrees 
Fahrenneit  with  a  range   from  30"*?   to   240**?.     The   remote  element 
sending  unit    for  the   temperature  gauge  is  installed  in  the  hydraul- 
ic  reservoir.     Under        :rating  conditions,    the   temperature  should 
not  exceed  150*y. 

The  hydraulic   flow  meter   is  calibrated  in   gallons   per  minute 
(gpm)   with  a   range   from  4   to  20gpm  and   is   used  to  measure   the  rate 
of   flow  of  the  hydraulic   fluid  as   the  system  is   operated.  Thr 
rate   of    flew   is   controlled  by   the   FLOW    (GPM)    CONTROL  knob, 

A  panel   containing   the   FLOW  (GPM)   CONTROL  knob,   the  PRESSURE 
CONTROL  knob  and   the  engine  hour  meter   is   located  on  the   top  of 
the  unit.     Each   control   and   indicator    is  cle;irly   labeled  with  its 
function* 

The  rate-of-flow    (gpm)    of   the  hydraulic   system  is  controlled 
by  FLOW   (GPM)   CONTROL  knob  and   is   monitored  by  the   hydraulic  flow 
meter.     The  rate-of^flow  is   increased  by  turning  the  knob  counter- 
clockwise * 

The  system  pressure   is  controlled  by  the   PRESSURE    (PSI)  CON- 
TROL knob  and   is  monitored  by  the  hydraulic  pressure   gaage.  The 
pressure  is   increased-by  turning  the  knob  clockwise. 

A  sight   gauge »   mounted  on  the   left   side  of  the  hydraulic 
reservoir,    is  provided  to  measure   the   level  of   the   fluid    in  the 
reservoir.      The   unit  must  be   resting  on  a   level   surface   to  ensure 
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an  accuracy  level  iadication.     The  -.evcl  of  the  fluid  must  aever 
be  allowed  Co   fall  below  the  LOW  mark  on  Che  gauge. 

CAUTION 

Check  Che  fluid  level  frequencly  whea  using  new  cools 
and  lines  because  of  Che  excra  fluid  required  Co  fill 
chem.     Add   fluid  as  required. 

Eleccrlc  Control  System.     The  electric  concrols  consist  of  a  glow 
plug   (PREHLAT)   switch,  a   FUEL  SOLENOID  switch  and  a   START  switch. 
These  controls  are  located  on  the  pump  end  of  the  diesel  engine  • 
Their   functions  arc  described  later.     An  electric  hour  meter  is 
locaced  on  the   top  hydraulic  control  panel, 

OPERATING  PROCEDURES 

CAUTION 

The  hydraulic  reservoir  must  Uave  a  sufficient  quanity 
of  hydraulic  fluid  prior  to  starting  the  engine.  If 
the  unit   is  allowed  to  operate  without  fluid,  serious 
damage   to  the  pump  will  result. 

ENGINE  OPERATION 

Bleeding   the  Fuel   System.     Remove   the  fuel  return  line  and  operate 
the  priming  level  on  thi   fuel  transfer  pump   until  bubbles  cease 
to  appear  in  the   fuel  flowing  from  the  bleed  hole.  Retighten 
fuel  line.     If  the  pump  lobe  on  the  camshaft  is  up ,   csank  the 
engine  one  revolution   to  permit  hand  priming.     When  finished  re- 
turn  the   priming  lever  to  the  disengaged  position   for  normal  op- 
eration. 

Break- In  Procedure,     The  diesel  engine  has  been  run  and  tested  for 
about   3  ro  4  hours  at  the  factory.     Additional  bridalc--in  time  is 
required  and  will  vary*   depending  upon  load  conditions,  oil  used» 
etc.     Load  during  break-in  should  be  between  one-half  load  and 
rated  load,  preferably  near  the  rated  load  for  best  results. 
This  procedure  results  in  faster  break-in  time  and  lower  oil 
consumption.     Apply  the  load  for  a  new  or  reconditioned  engine 
In  four  steps t  waiting  30  minutes  between  each  step* 

3 ta  rting. 

a.  Check  level  of  hydraulic  oil,   diesel  fuel  and  diesel  lube 
oil    (dip   stick  inside  oil   fill  cover). 

b.  Connect  hydraulic  lines  to  tool  and  power  unit. 

c.  Close  FLOW  CONTROL  knob  by  turning  clockwise  until  it  stops. 
Be   sure  locking  knob  has  not  engaged  before   flow  control  valve  is 
completely  -closed. 
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d.  When  starting  a  cold  engine  In  air  temperature  above  55*F» 
push  the  PREHEAT  button  and  hold   for  20  seconds.     NOTE:      for  air 
temperatures  below  55*E,   refer  below   (LOW  TEMPERATURES). 

e.  Coatinue   to  hold  PREHEAT  button,    push  the   FUEL  SOLENOID 
switch  to   '"ON"  and  press   the  START  switch- 

f.  Release  the  START  switch  after  the  engine  starts  and 
reaches   speed.     Lube  oil  pressure  should   read  at  least   20  psi* 

g.  When  the  engine   is  to  be  restarted  after  short  periods 
of  shut  down,  preheating  is  usually  not  necessary,     NOTE:  The 
PREHEAT  button  is  part  of  the  starting  circuit  and  must  be  de- 
pressed along  with  the  START  switch  to  provide  power  to  the  engine 
starter  motor* 

Stopping  * 

a.  Turn  FLOW  CONTROL  knob  and  PRESSURE  CONTROL  knob  clock- 
wise  until  closed, 

b.  Turn   off  FUEL   SOL£NOID  switch, 

c.  Disconnect   tool  and  hydraulic  hose. 

d.  Replace  dust  caps  on  all  quick  conriect  fittings. 

e.  Wash  all  equipment  which  has  been  exposed  to  salt  water 
or   salt  spray  with   fresh  water.     NOTE:      Do  not  wash   down  the 
diesel   unit   until  it   is  completely  coolea.  ' 

-  High  Temperatures. 

a.  See   that  nothing  obstructs   the  air   flow   to  and   from  the 
engine . 

b.  Be   sure   the   room  is  properly  ventilated. 

c.  Keep   the   cooling   fins  clean.    (See   that  air  housings  are 
properly   installed   and  undamaged). 

Low  Temperatures. 

a.  Use  the  proper  SAE  oil   for  existing  temperature  conditions. 
Change   the  oil  only  when  warm  from  running.    If  an   unexpected  tempei'- 
ature   drop  causes  an  emergency^   mo  e  the  engine  to  a  warm  location 
or  apply  heat   directly  to   the   oil  base   until   the  oil   flow  freely. 

b.  Preheat   for  1  minute   if  the   temperature  is  between  30"* 
and   50*F.     Preheat   for  2   minutes   in  ambients  below  30*F,     If  the 
engine   fails   to   start  after  cranking  for   1   minute,   preheat  for 

1   minute   more  and  reattempt   the  start. 

c.  Protect  fuel  from  condensation. 

d.  Keep  batteries   in  a  vell-charged  condition . 

e.  Reduce   room  ventilation,   but  use   care   to  avoid  overheating. 
Proteccion   for  Extended  Out -o  f -Se  rvice   P^i^i^ds  . 


a.    Run  engine  until   thoroughly  warm. 
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b.  Drain  the  oil  base  while  still  warm.    Attach  a  warning 
to  refill  before  operating. 

c.  Service  the  air  cleMer. 

d.  Lubricate  the  governor  linkage.    Protect  from  dirt  by 
wrapping  with  a  clean  cloth. 

e.  Plug  exhaust  outlet  to  keep  out  moisture  and  dirt. 

f.  Clean  the  entire  unit.    Coat  parts  likely  to  rust  with 
light  grease  or  oil. 

g.  Provide  a  suitable  cover  for  the  entire  unit. 

h.  Disconnect  battery  and  follow  standard  battery  storage 
procedures. 

HYDRAULIC  SYSTEM 

Setting  Maximum  Operating  Pressure.     Most  hydraulic ■ tools  are  de- 
signed  for  a  maximum  pressure  of  ^,000  psig.     For  these  tools  the 
PRESSURE  CONTROL  knob"  should  be  turned  clockwise  until  it  stops. 
For  hydraulic  tools  with  a  maximum  pressure  below  2,00C  psig,  use 
the  f Qllowing  procedures  t 

a.  Start  the  diesel  engine. 

b.  Disconnect  the  high  pressxire  hydraulic  line  at  the  power 
source. 

c.  Open  the- FLOW  CONTROL  knob  (cotinterclockwise)  one-half  turn 

d.  Turn  the  PRESSURE  CONTROL  knov  (counterclockwise  to  de- 
crease pressure,  clockwise  to  increase  pressiire)  until  the  pressure 
gauge  shows  the  maximum  recommended  working  pressure  of  the  tool. 

e.  with  the  FLOW  CONTROL  knob  still  open,  turn  off  the  diesel 
engine  by  pushing  the  FUEL  SOLENOID  switch  to  its  "OFF"  position. 
When  the  pressure  gauge  indicates  0  psi,  turn  the  FLOW  CONTROL 
knob  clockwise  until  it  stops.     Reconnect  the  high  pressure  hose 
and  start  the  diesel  engine. 

Setting  Flow  Rate.     The  ONAN  is  a  constant  speed  diesel,  therefore, 
Liow  rate  is  controlled  by  the  FLOW  CONTROL  VALVE .     The  pump  begins 
to  pump  hydraulic  fluid  as  soon  as  the  engine  is  started.     The  rate 
of -flow  may  further  be  varied  with  the  FLOW  (GPM)  CONTROL  knob. 
To  get  the  correct  flow  rate  for  a  tool: 

a.  Connect  the  tool  to  the  power  unit. 

b.  Start  the  engine. 

c.  Open  the  FLOW  CONTROL  knob  (turn  counterclockwise)  until 
the  correct  flow  rate  (from  tool  m2inafacturers '  handbook)  is  in- 
dicated on  the  flow  gauge  on  the  front  control  panel. 
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Changing  Tools «     Before  a  new  cool  can  be  hooked  to   the  power  unit 
Che  pressure  la  the  hydraulic   line^  must  be  allowed  to  drop  to 
U  pai.     This  Best  easily  accomplished  by  the   following  procedure: 

a.  With     the  diesel  running,   close  the  FLOW  CONTROL  knob 
completely   (turn  clockwise) . 

b.  When  the  pressure  has  dropped  to  0  psi.   disconnect  the 
tool   from  the  hydraulic  lines  and  replace  with  new  tool 
d^../*   ^!*;'/^?''  *  becomes  accidently 
2eav^?^Sw•cnM^^n?^°^;"'^**''•    immediately  shut  off  diesel  engine. 
A                                 ^"""^  °P*^  '^^^^l  pressure  drops  to  0  psl. 
Close  FLOW  CONTROL  knob-  (turn  clockwise)   and  reconnect  Woi. 

EMERGfeNCY  SHUT-OFF 

In  an  emergency,    the  best  way  to  shut  down  the  hydraulic  power 
unit   is   to  punch   the   FUEL  SOLENOID  switch   to   the  off  position. 


1 
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FUNC1I0NAL  DESCRIPTION 
DIESEL  HYDRAULIC  POWER  UNIT,    MODEL  1 

The   following  compon^ncs  and  associated  equipment  comprise 
the  Model  1  Diesel  Hydraulic  Power  Up.it. 

a.  An  Onan  Model  DJ120   (Spec  Latter  V)   24  hp,   air  cooled, 
four  cylinder   in-line  die««l, 

b.  A  Denison  Model  TIC-011-21R  vane  type,   single  stage»  con- 
stant volune  hydraulic  pump. 

c.  A  12-volt  commercial  storage  battery. 

d.  A  sicid-mounted  frame  assembly. 

e.  Associated  hydraulic   equipment,    included  valves,  gauges, 
fittings,    hoses,    30-gallon  hydraulic  oil  reservoir,  and  filters. 

f.  Electrical  Engine  Controls 


S-torade 
Battery 


Equipment 


Skid  -Mounted  / 
Frame  Aasembij 


Hydraulic 
Pump 
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HYDRAULIC  CIRCUIT 

Th«  di«s«l  •aglns   (1)  drives  th«  hydraulic  punp   (2)  which 
provld««  hydraulic  powar  of  15  GPM  at  2000  PSIC  and  1800  RPM. 
A  33-alcroa,   diapoaabla  alamanc  typa  hydraulic  oil  filter  (8) 
1»  Inacallad  In  the  puap  auction  Una.     Two  relief  valves  are 
iastallad  In  the  pressure  Undone   (4)   is  a  screw  adjustable 
type  and-  Is  pre-set  to  a  oaxliSfm  pressure  of  2000  PSIG   (to  pre- 
vent the  operator  from  inadvertently  setting  the  system  pressure 
above  the  maximum  permlssable ) ,  and  the  other   (5)  a  hand-knob 
adjustable  type  mounted  on  the  panel  and  marked  PRESSURE  (PSI) 
CONTROL.     With  this  control  the  operator  may  vary  the  system 
pressure  from  150  PSIG  to  the  pre-set  maximum  (2000  PSIG). 


Engine 


Rirnp 


g)H^<li-aulic  Hoiv 


Valve  , 


(yy  Gauge  (P5i) 


r-  -  -  -  T 
I  t 

U-^open  I 

j-^  Tool  , 


HYDRAULIC  CIRCUIT  SCHEMATIC 

A  variable,   pressure-compensated  hydraulic  flow  regulator  (3) 
is  provided  to  allow  the  operator  to  vary  the  rate-of-flow  to  the 
cool   from  0  to   15  GPM.     This  control   .3  marked  FLOW   (GPM)  CONTROL. 
The  rate-of-flow  may  be  monitored  by  the  panel -mount ed  hydraulir 
flow  meter    (6).     The  system  pressure  may  be  monitored  by  the  panel 
mounted  pressure   gauge   (7).     A  valved,   quick-disconnect  nipple  and 
coupling  are  provided   for  connection  of  standard   3/4   inch  tool 
lines,   one  for  pressure  and  the  other  for  return. 
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HYDRAULIC  CIRCUIT  (CONT'D) 
> 

A  remo ce-elemenc   temperature  gauge»  calibrated  from  lO^F 
to  240*F  Is  panel  mounted  to  monitor  the  temperature  of*'the  hy-» 
draullc   fluid.     The   fluid  temperature  remote  element  is  installed 
in  The  hydraulic  reservoir. 


6^?  7 

HYDRAULIC   SYSTEM  ^.  FLOW  DIAGRAM 
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ELECTRICAL  CIRCUITRY 


^odi^bJ?^       ?•  u**"*^"  Starting  circuit  consists  of  a  glow-plug 
(PREHEAT)    switch,    a  FUEL  SOLENOID  switch,   a  START  switch,  a 
frtstolite  starting  motor,  a  fuel  solenoid,   four  glow  plugs, 
t     n»eS.;;''^^"'"  heaters.     The  starting  sequence  is  explained 
in  OPERATING  PROCEDURES.   The  components   of  the  battery  charging 
Circuit  are  a  flywheel  alternator,  a  voltage  regulatoJ.   and  a 
full-wave  rectifier.     A  fuse  protects  the  rectifier.     On  newer 
models.-  including  Spec  Letter  V.  the  battery  charge  voltage 

recti'??:'rs  Jith!n  J"'"\f regulated'by  solid'  state 
In  rhf  tf!  ''^^^^^'^  combination  regulator-rectifier  mounted 

on  the  blower  housing.     There  is  no  adjustment   in  the  regulator. 
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SUMMAHT  OP  uroJEWATER  TOOLS  APPROVED  FOR  USE  BY  U.  S.  NAVY  DIVERS 

TOOL:    Diesel  Hydraulic  Power  Source    SIZE:    20"  x  36"  x  60" 

MANUFACTURER:     Naval  Coastal  Systems     SHIPPING  WT:     1300  lbs 

Laboratory 


MODEL:     NAVSHIPS  Model  1 

ENGINE:     ONAN  Model  DJM  120 
.23.7  BHP  9  2400  rpm 


FUEL  TANK:  5  gals. 
HYDRAULIC  RE\7ERV0IR! 

OIL:  MIL-5606-B 


30  gals 


HYDRAULIC  PUMP:     DENISQN  MODEL: 

T1C-011-21R 
15.3  GPM  @  2000psi 
and  1800  rpm 

ACCESSORIES:     Medium  Pressure  Hydraulic  Hose 

REMARKS:     Designed  to  ^bower  open  centered  hydraulic  tools  including: 
Impact  wrenches,  Grinders,  Sump  Pumps,  Cutoff  Wheels, 
Cleaning  Brushes,  Etc. 

MAINTENANCE:     Engine:     as  specified  by  manufacturer.  Hydraulic 

System:     Change  oil  and  flush  every  100  hrs  or  when 
water  intrusion  is  detected, y  Hydraulic  Filters: 
Replace  when  gauge  indicates  or  after  water  intrusion. 
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TOOL:  Grindar 

MMTOFACTURER:  AcJUey 

MODEL:  24HS-OC 

INPUT:     6-12  GPM 

800-2000  psi 


OUTPUT:     4750  rpm  at  10  gpm 
SIZE:     14-  long  x  9-  diameter 
WEIGHT:     11  ibs  in  air  ' 


ACCESSORIES:     3/16 1|  hex  key  on  Tee  handle.  Open  end  wrench  11/4" 

X  15*  X  1/4".    Socket  head  cap  screw  1/4-28,  with 
wide  shouldar  (15/i6"  washer  welded  to  screw  to 
form  shoulder)  . 

REMARKS:     NOTE:     Grinding  wheel  composition  should  have  soft  grit 
or  soft  bond  for  underwater  use.    Various  brushes  and 
wire  cups  can  be  used  with  this  grinder. 

USAGE:     Cup  type  wheels:     removing  masses  of  metal  bev- 
eling edges,  grinding  weld  beads.     Disc  type:  removing 
nut  heads  or  bolts,  cutting  through  wix.^  rope  or  chain 
^  links,  removing  welded  zincs,  welded  rope  guards. 

CAUTION:     Grinder  should  never  be  operated  topside  without 
guard  or  eye  protection.    Grinding  wheels  used  underwater 
should  not  subsequently  be  used  topside  due  to  the  danger 
of  fragmentation. 

MAINTENANCE:     Rinse  thoroi^ghly  in  fresh  water,  wipe  dry  and  jpray 

with  WD-40  or  equivalent.     For  long  storage ,  jieparate 
handle  from  motor,  clean,  lubricate  and  reassemble. 


o 
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TOOL:     Impact  Wrench  with  3/4-      OUTPUT:     2  impacts/revolution 
Square  Drive  1050  rpm  at  .3  gpm 


SIZE:  17-  long  x  6"  diajMtar 
WEIGHT:     13  lbs  in  air 


MANUFACTURER:  AcJcley 
MODEL:     13  HS-OC 
INPUT:     3-4  gpm 

ACCESSORIES:     Socket  Set,  3/4  to  i"  bolt  capacity 

REMARKS:     USAGE:     Impacting  of  bolts  and  nuts  1"  -  1  1/2" 

CAUTION:    Exceeding  recommended  flow  rate  (gpm)  will 
cause  metal  chipping  in  impactor.    Chips  will  jam 
gears.    Excessive  impacting  or  ordinary  steel  will 
strip  threads  or  shear  bolts. 

MAINTENANCE:     Field  strip  forward  portion  (impact  section).  Wipe 

clean  and  replace  grease.  Spray  tool  with  WD-40  or 
equivalent  and  reassemble. 


R7l 
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TOOL:     Impact  Wrench  with  ys" 
Quick  Change  Chuck 

MANUFACTURER:  Ackley 

MODEL:  6HS-0C 

INPCT:     4-6  PM 

500-1500  psi 


OUTPUT:    2  impacts/ re volution 
950  rpm  at  5  gpm 

SIZE:     17"  long  x  6"  diameter 

WEIGHT:     10.5  lbs  in  air 


ACCESSORIES:     Jacob's  Chuck  1/8-  -  5/8"  capacity  #3  chuck  key. 

REMARKS:     NOTE:     Jacobs  chuck  #3B  recoininended  for  durability. 

Chuck  modified  by  addition  of  5/8"  hex  quick  cnange 
shank  and  zerk  grease  fitting.    Chuck  key  modified  b 
addition  of  handle. 


USAGE:     Drill  holes  up  to  3/4"  diameter.     Tap  holes 
up  CO  1/2"  diameter  (mild  steel  or  softer) .  Impacting 
of  bolts  and  nuts  3/8"  -  1".     Misc.  attachiaents  include 
screwdrivers,  alien  wrenches,  wood  augers,  etc. 

CAUTION:     Exceeding  reconmended  flow  rate  (gpm)  will 
cause  metal  chipping  in  impactor.    Chips  will  jam 
gears.     Excessive  impacting  or  ordinary  steel  will 
strip  threads  or  shear  bolts. 

MAINTENANCE:     Field  strip  forward  portion   (impact  section) .  Wipe 

clean  and  replace  grease.     Spray  tool  with  WD-40 
or  equivalent  and  reassemble. 
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TOOL:    Susp /Jetting  Pximp 

MANUFACTURER:  AckXey 

MODEL:  2250H-OC 

INPUT:     4-12  gph 

1000-2000  pai 


001 


5500  rpm  at  12  gpm 
up  to  250  gpm  water 
vith  an  80  ft.  head 


SIZE:  13.5"  10/ g  x  12"  diameter 
WEX(«BT:     56.5  lbs  in  air 


ACCESSORIES:    Falcon  nozsle.  Balanced  Tee  nozzel 

REMARKS:     Pxunp  can  be  located  on  the  seafloor  for  jetting  and 
trenching.    Diver  operates  on -off  control.    Pump  can 
be  used  for  swamf«d  boats,  bi.lges,  confined  fuels,  etc. 

MAINTENANCE:    Initial-diaassemble  conpletely  and  replace  existing 

grease  with  waterproof  marine  grease.    Daily  -  rinse 
thoroughly  in  fresh  water  and  spray  with  WD-40  or 
equivalent.    For  long  term  storage  -  disassemble, 
clean    out  grease  and  water,  regrease  and  reassemble. 
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TOOL:     Diver  Operated  Pump  OUTPUT: 


High  Pressure  (3000  - 
6O0O  psi^  low  volume) 


SIZE:     20"  X  30" 
WEIGHT:     40  lobs  in  air 


MANUFACTURER:  ENERPAC 

MODEL:     P  80  (modified) 

OUTPUT:    High  Pressure 
^000-6000  p8i, 
low  volume) 

REMARKS:    Basic  configuration  modified  by  addition  of  pliable 
bladder  type  pressxire  coi^^ensating  reservoir.  Power 
source  can  be  used  with  a  diversity  of  wire  cutters, 
barstocJc  cutters,  jacks,  pxill  cylinders r  etc;. 

MAINTENANCE:     Rinse  with  fresh  water  and  spray  with  WD-40  or 

equivalent  after  use.    Change  oil  weekly  during 
active  use,  and  change  oil  prior  to  long  term 
storage . 
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TOOLi    Wire  Rope  Cutter  SIZE:     12-  long  x  5"  diameter 

MANUFACTURER:     H.K.  Porter  WEIGHT:     22  lbs 

MODEL:  HRC-118 
INPUT:     3000-3500.  psi 

REMARKS:     Used  for  wire  rope  up  to  1/8-  diameter  powered  by  hand 
pump  or  intensifier. 

CAUTION:     Attempting  to  cut  solid  stock  or  re-bar  will 
damage  or  destroy  the  cutter. 

MAINTENANCE:^  Rinse  with  fresh  water  and  spray  tool  with  WD-40  or 

equivalent  after  use.    Change  oil  once,  a  week  durirg 
P^^^'^ods  of  daily  use  or  when  long  term  storage  is 
anticipated.    Always  store  cutter  ful^y  extended. 
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TOOL:     Barstock  Cutter  SIZE:     12*  long  x  12"  wide 

MANUFACTURER:     H.K.  Porter  WEIGHT:     19.5  lbs 

MODEL:  1770  MCK 
INPUT:     3500  psi 

REMARKS:     Used  for  reinforcing  bar  up  to  5/8-  diameter  and  ACSR 
cable  up  to  1/2" 

MAINTENANCE:     Daily:    Fresh  water  rinse  and  spray  with  WD-40  or 

equivalent.    Store  overnight  with  cutter  jaws  closed. 
Wipe  cylinder  clean  and  cover  with  light  grease. 
Long  Term  Storage:    Disassemble  completely,  clean  all 
parts,  regrease  and  assemble,  fill  cylinder  with  fresh 
oil  and  keep  piston  extended. 
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TOOL:     Pull  Cylinder  '  UTPOT:     Up  to  6500  lbs 

MANUFACTURER:    Brxaiing  SIZE:     1*  dieuneter  x  20"  long 

10 "  stroke  weight  -  ' 

MODEL:     4000  series 
INPUT:     Up  to  5000  psi 

ACCESSORIES:     1/2"  alloy  steel  chain,  hooks 

REMARKS:     Useful  for  pulling  loads.    Used  two  at  a  time  to  maintain 
tension  in  chain  at  all  times . 

MAINTENANCE:     Rinse  with  fresh  water.     Spray  with  WD-40  or  equivalent. 

Store  with  piston  extended  and  covered  with  light  grease 

\ 
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TOOL:     Jack  OUTPUT:     Up  to  5  toni  lift 

MANUFACTURER:     ENERPAC  SIZE:     10"  stroke 

MODEL:     RC  1010  WEIGHT r    13.5  lbs  in  water 

INPUT:     Up  to  4500  psi 

ACCESSORIES:    Saddles,  bases,  extension  tubes. 

REMARKS:    Useful  for  a  variety  of  salvage  tasks  such  as  lifting/ 
clamping,  jacking,  spreading. 

MAINTENANCE:     Rinse  with  fresh  water,  spray  with  WD-40  or  equivalent. 

Store  with  piston  extended  and  covered  with  light 
grease,  PVC  plastic  pipe  should  also  be  inserted  over 
the  piston  to  protect  during  storage  intervals. 
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SUBMERSIBLE  HYDRAULIC  POWER 

MANUFACTURER:  SUB-TTK,  INC. 
MODEL:     UPS  -  14 


ELECTRIC  MOTOR: 


7  1/2  hp  Cont.,  1800  rpm 
220V-3Phase,  60Ha.(Other 
voltages  available) . 


PUMPt     7  1/2  gpm,  1500  psi  Continuous; 

2000  psi  intermittent;  positive 
displacement  <Gerotor  type. 


OIL  SYSTEM: 


WEIGHT: 


Reservoir  capacity  20  gallons 
Standard  compensator  capacity 
1/2  gallon. 


Approximately  850  lbs  in  air, 
inclusive  of  hydraulic  fluid. 
Deck  stand  removable. 
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POWER  VELOCITY  DRIVER   (STUD  GUN)   FIRING  PROCEDURES 
Introduction 

The  following  procedures  will  be  adhered  to  ^t  all  times  while 
working  with  the  Power  Velocity  Driver.     The  instructor -will 
stop  any  student  who  is  not  following  safe  firing  practices. 

FIRING  PROCEDURES 

1.  Open  barrel  and  check  for  obatructions.    Use  barrel  cleaning 
rod  (piston  removing  drift) . 

2.  Select    proper  cartridge  for  the  driver  and  job. 
a.  Color  coded 

(1)  Yellow  -  1/2"  plywood  to  1/4"  steel,  1/2-  wood  to 

concrete,  l/a**  metal  to  concrete. 

(2)  Green  -  1/4"  steel  to  1/4"  steel,  1/2"  plywood  to 

1/2''  steel. 

(3)  Red  -  3/8"  steel  plate  to  3/8"  steel  plate, 

1/2"  plywood  to  5/8"  steel  plate. 

(4)  Black  -  1/2"  steel  to  1/2"  steel. 

3.  Pl^ce  cartridge  in  barrel. 

4.  Close  barrel  and  pull  barrel  safety  slide  closed.  Hold 
barrel  closed. 

5.  Select  proper  area  to  fire  stud. 

a.  When  patching  underwater,  it  is  recoraroended  that  a  3/16 
to  1/4  inch  thick  rubber  gasket  be  sandwiched  between 
the  patch  plate  and  the  vessel,  and. that  studs  be  driven 
approximately  4  "  apart.    Edge  distance  should  be  at  least 

b.  Use  a  centering  disc  when  stud  is  to  be  driven  into  a  pre- 
drilled  hole.    Place  in  the  recess  o±  the  muzzle. 

c.  Use  a  head  washer  in  recess  of  m\izzle  if  fastening  thin 
or  soft  material  to  thicker  or  haurder  material. 


NFORMATI ON  SHEET  9-1-371 

5.  B«Lrr«l  muzzle  end  must  be  held  p«rpendic^ilar  to  the  work  area 
(Safety  device:    will  not  fire  tilted  over  8  degrees) 

6.  Push  driver  to  work  (must  have  a  minimum  down  force  of  5  lbs) 

7.  Pull  trigger  straight  up  into  the  handle  (cocks  and  fires  the 
driver) .  ^ 

SAFETY  PRECAUTIONS 

1.  Never  point  a  Velocity  Pdwer  Driver,  loaded  or  unloaded  at 
anyone.    Treat  the  tool  as  you  would  a  gm. 

2.  Never  load  or  fire  without  checking  for  obstructions  in  the 
barrel. 

3.  Select  the  proper  cartridge  for  the  material  and  the  gun. 
If  the  shot  is  too  heavy,  it  will  go  through  the  material. 

4.  Always  check  or  know  how/where  the  material  is  to  be  studded. 

5.  Never  attempt  to  drive  studs  through: 

a.  Tool  or  spring  steel 

b.  Brick,  glass,  glazed  tile  or  other  brittle  material 
Any  other  material  you  can't  positively  identify 


6~S 


ASSIGNMENT  SHS£T  9-1-lA 
TITLE:    Undcrwatar  Tools 

LESSON  TOPIC  OBJECTIVES 


Terminal  Objective 

1.    When  the  student  completes  this  course,  he  will  be  aMe  to, 

in  em  open  tank,  with  at  least  eight  feet  of  water,  usip.g  the  ^ 

Mk  1  Mask  and  apprbpri ate  .underwater  tools,  complete  the 

following  projects  in  ^.ccordance  with  Diving  Training  Standards: 

Three-Hole  Flange,  Drill  and  Tao,  and  Underwater  Piling  Saw 

(Hydraulic) . 

Enabling  Objectives 

1.  Orally  define/explain  terms  relative  to  the  u^e  of  underwater 
tools.  ^  ^ 

2 .  Orally  describe  a  siirface  supplied  hydraulic  set-up  and  the 
basic  operation  of  selected  underwater  tools.  » 

3.  Orally  describe  how  the  underwater  tools  work  with  selected 
attachinants .  • 

4.  ^rally  describe  the  special  insulating  and  safety  requiireinenta 
for  underwater  electric  tools  and  lights. 

5.  Orally  describe  loading  and  firing  procedures  and  techniques < 
for  using  the  velocity  power  driver. 

6.  For  the  velocity  power  driver,  pneumo -hydraulic  grinder  and 
drill:  i 

a.  Orally  explain  the  function(3)  of  each  tool  in  terms' of 
what  they  do  for  the  system. 

b.  Describe,  in  writing,  the  source (s)  of  power. 

c.  Orally  describe  the  modes  of  control. 

d.  Orally  list  the  protective  devices  and  ratings  of  each  tool. 

7.  Given  a  job  analysis  sheet  on  each  project  to  be  completed  during 
this  unit,  orally  explain  the  following  asTsects  of  each  project: 

a.  What  the  project  is. 

b.  Conditions  under  which  the  project  is  to  be  completed. 

c.  Standards  which  will  determine  success. 

d.  How  to  perform  the  project  successfully. 

e.  How  each  relates  to  a  fleet  diving  job. 

f.  Particular  skills  necessary  for  the  successful  completion 
of  the  project. 

STUDY  ASSIGNMENT 

Student  Guide  Information  Sheets  1  through  35,  Underwater  Tools 
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ASSIGNMENT  SHEET  9-l-2A\ 
STUDY  QUESTIONS 

1.  Why  has  the  hydraulic  umbilical  system  been  found  to  have  the 
greatest  application  to  the  U.S. Navy  mission? 


2.  VThat  are  some  of  the  oersonal  diver  safety  hazards  encountered 
with  underwater  power  tools? 


3.  Why  is  an  open-centered  hydraulic  system  better  for  use  in 
40*  water  than  using  a  closed-center  system? 


4,  How  do  Electro-hydraulic  Power  Modules  differ  from  Diesel 
Hydraulic  Power  Units? 


5 .  Why  is  it  advisable  to  -ase  a  hydraulic  impact  wrench  rather 
than  a  hydraulic  drill  for  drilling  operations? 


6.  List  the  capacity,  weight  (in  air)  and  depth  capability  for 
a  25  hp  diesei  hydraulic  \mit. 


7.  What  is  used  to  make  fine  adjustments  in  the  rate-of-flow  on 
the  Model  1  Diesel  Hydraulic  Power  Unit? 
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8.  :4hy  is  it  necessary  to  maintain  at  least  100'  of  hydraulic 
line  in  the  water  when  using  the^  Model  1  Diesel  Power  Unit? 


9.    What  oil  is  recommended  for  use  (by  NCEL)   in  the  Model  1 
Diesel  Hydraulic  Power  Unit?    Why?    Does  it  meet  the  manufactujrcr 's 
specifications?  Why? 


10.  Under  normal  conditions,   the  pressure  gauge  should  never 
exceed  psig. 

11.  Under  normal  conditions,   the  hydraulic  temperature  should 
never  exceed    F . 

12.  ^^en  breaking  in  a  new  or  reconditioned  engine,  the  load  is 
applied  in  four  steps.     How  much  time  should  elapse  between  each 
step? 


13.  List  the  components  of  the  Model  1  Diesel  Hydraulic  Power 
Unit  battery  charging  circuit. 


.  2. 
3. 

14.  Should  grinding  wheels,  once  usiid  underwater,  be  used  topside? 
Why? 


15 .  Complete  the  following  maintenance  requirements  for  the  Ackley 
Impact  Wrench  (3/4'*  Square  Drive): 

"Field  strip  forward  portion   (  section) .  Wipe 

clean  and  replace   .     Spray  tool  with   

or  equivalent  and  reassemble." 
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TITLE:     Underwater  TooXs  Three-Role  Flange  Project 


INTRODUCTION 

This  project  will  use  \he  largest  combination  of  tools  of  ^ny 
of  the  projects  you  will  complete  during  this  unit.    You  will 
be  using  the  Velocity  Power  Driver  (Stud  Gun),  wrench  and 
grinder.     It's  important  that  you  work  as  quickly  and  efficiently 
as  possible  but,  remember  to  be  exacting  in  vour  work  as  well. 
One  of  the  startdards  for  success  in  this  project  is  that  you 
hav«  an  airti«^t  seal  when  you're  finished. 

It  is  also  important,  very  important,  to  remember  that  the 
Velocitv  Power  Qr-iver  is  a  dangerous  tool  and  must  be  handled 
accordingly.     FOLLOW  STRICT  SAFETY  BRECAUTIONS  DURING  THE  TIME 
YOU  APE  USING  THIS  TOOL. 

REFERENCES 

Diving  Training  Standards 
EQUIPMENT  AND  MATERIALS 

I 

Swimming  Trunks  and  Chafing  Gear  (or  wet  suits  may  be  worn  if  the 
water  temperatiire  dictates),  diving  socks,  Mk  I  Mask  and  associated 
equipment   (including  lightweight  shocis  and  belt)  ,  1/2"  m^tal  plate. 
Velocity  Power  Driver  and  studs,  adjustable  wrench,  grinder, 
material  for  three-hole  flange  project. 

JOB  STEPS 


1.  Diver  uses  correct  line-pull  signals  amd  descends  to  the  bottom 
with  center  •punch,  hammer,  velocity  power  driver,  three  hole  template 
gasket  and  the  required  nuts  in  a  tool  bag. 

2.  Diver  places  metal  template  on  1/2"  metal  plate  and  canter  punche 
for  required  three  holes. 
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3.  Put  studs  in  ^laca  using  th«  Velocity  Powar  Drlv«r  Cfoliow 
firing  proc«dUT«s) 

a.    Divar  will  requast  permission  for  each  of  the  following 
steps: 

(1)  Loading  *  .r 

(2)  Tiring 

(3)  Checking  Bore 

(4)  Reloading 

4.  Diver  secures  gasket  and  flange  to  the  metal  plate  with  the 
nuts  and  washers,  tightening  the  nuts  with  an  adjustable  wrench. 

5.  Diver  requests  air  hose  from  topside. 

6.  Diver  aecvures  air  hose  to  flange. 

a.     Instructor  will  air  test  flange  for  leaks. 

7.  Diver  removes  air  hose  from  the  flange  upon  word  from  the 
instructor. 

8.  Diver  removes  flange  and  gasket  from  metal  plate. 

9.  Diver  requests  grinder  from  topside. 

10.  Diver  removes  studs  from  metal  plate  with  the  grinder. 

11.  Diver  sends  grinder  to  tho  surface,  gathers  material  and 
inserts  it  into  the  tool  bag  and,  bringing  it,  comes  to  the 
surface. 

SELF  TEST  ITEMS 

1.  Are  you  using  correct  line-pull  signals  and  diving  procedures? 

2.  Are  you  using  correct  firing  and  safety  procedures  for  the 
Velocity  Power  Driver? 

3.  Are  you  firing  the  studs  into  the  metal  "straight  so  that  your 
seal  between  the  flange  auid  the  plate  will  be  airtight? 

4«    Are  you  working  as  quickly  as  possible? 
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TITLE:     Underwater  Tools  Drill  and  Tap  Project 


INTRODUCTION 

This  project  allows  you  to  learn  and  experience  another  method 
of  attaching  one  object  to  another  underwater.  This,  too,  re- 
quires a  relatively  large  assortment  of  tools. 

REF^ENCES 

Diving  Training  Standards 
EQUIPMENT  AND  NSATE RIALS 


Sw-.rraning  trunks  and  chafing  gear  (or  wet  suits  haay  be  worn  if 
the  water  temperature  dictates) ,  diving  socks,  Mk  I  Mask  and 
associated  equipment  (including  lightweight  belt  and  shoes) , 
1/2 metal  plata,  hydraulic  drill,  tap  and  wrench,  hammer, 
template  and  tool  bag,  hydraulic  grinder. 

JOB  STEPS 

1.  Diver  uses  proper  line-p\il.l  signals  and  descends  to  bottom 
with  tool  bag  containing  equipment  used  for  project. 

2.  Diver  places  template  on  1/2-  metal  plate  and  center  punches 
for  two  holes. 

3.  Drill  and  tap  holes. 

4.  Secure  flange  to  metal  plate  with  belts. 


.     Remove  flange,  replace  bolts  and  request  grinder  from  topside. 
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6.  Grind  c.'f  bolts  with  the  grinder. 

7.  Use  proper  Iine--pull  sign2J.s,  gather  equipment  and  place 
in  tool  bag  and,  bringing  it,  retxim  to  the  surface. 

SELF  TEST  ITEMS 

1.  Are  you  keeping  the  drill  at  a  90"  angle  to  the  metal  plate 
so  that  your  holes  will  be  straight? 

♦ 

2.  Did  you  start  the  tap  correctly  so  that  yoxxr  threads  will 
be  clean  and  straight? 

9 

3.  Are  you  working  a  quickly  and  efficiently  as  possible? 

4.  Are  you  using  correct  line-pull  signals  and  diving  procedures? 
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TITLE:     Underwater  Tools  Hydraulic  Chain  Saw  Project 


Because  of  the  sawdust  created,  and  because  the  sawdiist  would 
be  difficult  to  dispose  of  in  an  open  tank,  this  project  will 
be  accomplished  in  semi -open  water  atmosphere.    The  project  is 
valuable  because  you'll  get  the  opportunity  to  use  yet  another 
hydraulic  tool,  the  chain  saw,  and  you'll  have  the  experience 
of  setting  up/securing  the  Diesel  Hydraulic  Power  Unit, 

It  is  extremely  important  that  you  continuously  think  SAFETY 
during  this  project.     The  hydraulic  chain  saw,  like  it's  top- 
side counterpart,  is  powerful  cuid  doesn't  take  a  long  time  to 
cut  a  timber.     It  would  be  wise  to  take  your  ^ime  and  not  rush 
the  saw  through  the  timber  so  that  you  maintain  control  of  the 
tool  at  all  times.     BE  CAREFUL.     Yqu  COULD  VERY  EASILY  GET  CUT. 

REFERENCES 

Diving  Training  Standards 
EOUIP.MENT  AND  MATERIALS 

Swimming  Trunks  and  Chafing  Gear   (or  wet  suits  may  be  worn  if 
the  water  temperature  dictates) ,  diving  socks,  MK  1  Mask  and 
associated  equipment  (including  lightweight  belt  and  shoes) , 
12"  X  12"  timber,  hydraulic  chain  saw,  and  grease  pencil. 

JOB  STEPS 

1.  VL^mr  uses  proper  line-pull  signals  ard'descends  to  the  bottom. 

2.  Diver  uses  the  grease  pencil  to  draw  a  line  on  the  timber 
approximately  one  inch  from  the  end  of  the  timber. 

3.  Diver  uses  proper  line-pull  signals  to  receive  saw  from 
topside. 
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4.  Diver  lines  ud  chain  saw  with  grease  oencil  xine  on  the 
timber. 

5.  Press  trigger  on  chain  saw  and  begin  cutting.  CAUTION: 
Chain  saw  blade  MUST  be  moving  prior  to  engaging  timber. 

6.  When  timber  slab  floats  free,  release  trigger  and  secure 
fxom  the  project. 

7.  Use  proper  line-pull  signals  and  return  the  chain  saw  to 
the  surface. 

8.  Use  proper  line-pull  signals  and  return  to  the  surface. 
SELF  TEST  ITEMS 

1.  Are  you  taking  your  time,  making  a  clean,  straight  cut, 
and  being  cautious? 

2.  Are  you  using  proper  line-pull  signals  and  diving  procedxares? 
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»aTET;^KING  SHEET  * 
TITLE:      Underwater  Tools 

REFERENCES 

U.S. Navy  Diving  'tanual.   Volume  I 

Naval  Civil  Engineering  Z^abbratory  Research  Material 
NAVSHIPS   Technical  Manual  099  4^013-1010 

NOTETAKING  OUTLINE 

A.     Terms   and  Definitions 

1.  Hydraulic:   operated  by  employing    or  other 

type  of  , 

2.  Pneumatic:   operated  by   . 


3.  Explosive   Tool:    an    device   used   in  con- 
junction with  an  ^                  to  perform  work, 

4.  Torque:    that  which   tends  to  

5.  Pumg;,:    an  apparatus   used   for    a   


or,    as^'a  verb,    to    a   . 

6.      Compressor:    a  machine  by  which  (o^ 

is  compressed   so   that   its    may  be  utilized  by 

a    of   . 

7  •      3v-Pas  s .  or 


B.    Undeiwater  Tools 
1.     Hand  Tools 

a  •     Screw  Driver 

(1)   is  best  type 

(a)  better   

(b)  better   

(c)  sometimes   used  with  an 
for    loosening  or  tightening. 
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b.  Haamars 


(1)     Various  sizes  required 


would   b«  used  on  Che  surface  for   the  same  j  o'^  . 

(2)     Various   types  used  underwater 

W 
(b) 
(c) 

Rachet  Wrench  and  Sockets 

(1)     Used   for  removing  bolts  on 


d. 


(2)  Quicker  than  an  adjustable  wrench, 
Adj us  table    (Crescent)  Wrench 

(L)    Tendency   to   bolt  heads 

(2)    Sometime^   used  with  a 


e.     Hack  Saw 

(1)     Often  works  better  with 
Che  diver. 


^S8 


than 


pointed 


(2)     Useful   to  have   teeth  ground  on  one  side  to 


f.     Portable  Hoists  and  Chain  Falls 


3- 
h. 


(1)     Used  for 


into  place  . 


(2)     Lowers  heavy  objects   from  the 
Allen  Wrenches 
F  lies 
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2.     PntumaClc  Tools 

a«     Best  suited  for  work  (less 


than 


b.      driven. 

c .  Advantages 

(1)  than  equivalent  electric  tool* 

(2)  thi*^  equivalent  hydraulic  tool. 

(3)   through  Government   Supply  System. 

(4)  Not  harmed  by  rapid    or   . 

d.  Disadvantages 
(1) 

(2)    hamper  vlsability 

(3)  Excessive   required^ 

(4)  Required  aud  (scfm) 


increase  with 


e.  Tools   using   rotating  air  motors: 

(1)  Drills: 

(2)  Impact  Wrenches 

(3)  Chain  and  Circular  Saws: 

(4)  Grinder: 

(5)  Hull  Scrubber: 

f.  Tools   using  Reciprocating  Pistons 

(1)  Chipping   

(2)  Saw 

(a)     Useful   for  cutting  •  or 

6j'i 
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(3)     Pavement   Br«ak«rs  imd  . 
g.     Us*  and  Malntanancft 

(1)     Tools  with   ^  

(a)     May  fail  to  operata   if  • 


(b)  can   sometimes  ba  avoided 

through  * 

(2)     Tools  with  control  valves  on  the  exhaust  side 
cf  the  motor; 

(a)     are   ;   over  those  with  control 

valve  on  the  side. 


(b)     doas  not  when  pressurized 


but  not 


(c)      few  toolf^  made  this  way. 
(3)     In*Line  Oiler 

(a)^    Should  be  used  


(b)     Recommend   -  oil 

(4)      Storing  Overnight 

(a)     Operate   In  a  bucket  of   


or  ard  leave   It  in  the 


(b )     Swedish  Navy :     tools  are  left  in  the  oil 

runn ing  slowly , 

(5)     Before  placing   In  storage  after  use  underwater: 

(a)  

(b)  

(c)   

(d)   

(•)  
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h.     Air  Rtqulrcd 

(1)  Mo«t  require  lalec  pressure  of    P«ig 

and    scfm  on  surface. 

(2)  Pressure  at  compressor   (  Z  variatiou 

allowable ) 

(3)  Underelzed  compressor  will  not   

^   pslg  and  allow  the  tool  to  worlc  efficiently. 

(a)    tank 

(4)  Fluid    increases  with  scfm  and 

Also  increases  as  de~ 


creases. 

3.     Hydraulic  Tools 

a.  Characteristics 

(1)  Tool    creates  pressure* 

(2)  Tool  results  from  pressure  supplied 

(a)  -        ^    force 

/ 

; 

(measured  In    ) 

(3)  Tool  speed  results  from  (  ) 

(4)  Friction   losses  become  _,^„__,_„_ 

(5)  Hydraulic  Power  of  Tool 

HP  «  gpm     X  psig 

1714 

(6)  Friction  Losses 

(a)     Hose  size  and  psi  available  at   the  tool  are 
not  affected  by  having  component*   
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(7)     Hydraulic  Fluids 

(a)  Thick  (  viacogity)  fluids 

are    for  good  lubrication  and  afficiant 

 /  operation. 

(b)  Thin  (  viscosity)   fluids  minimiie 
  _^^_^__«_  components. 

1.    Do  not  mix  different  types  of  fluid. 

(c)  M.L.H.-5606B  (Cherry  Juice)  or  MIL24430 

1.  _^  hydraulic  fluid-. 

2.  viscosity. 

3.  Tools    %  efficient 

4.  

(d)  Tool  develops  hydraulic  pressure 

1.    Lew  pressure  at  tool  and  high  pressure 

at  pump  -    ^®  increased. 

(8)     Components  needed  for  power  source 

(a)  Reservoii: 

(b)  Temperature  Gauge:     records  temperature  of 


type. 


start. 


(c)  Filter;  protects 

(d)  Pump:    ________  displacement  I 


(e)  Diesel  Engine: 


(f)  Relief  Valve;    Two  -  one  set  at    psig; 

one  variable   '  psig. 
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(g)   Flpw  Controller:   Controls  flow  to  th« 


(h)  Pressure  Geuge:  Pressure  In 
(before  hose)  . 


(1)     Flow  Meter:    flow  in  hose  to  tool. 
(9)  Advantages 

(*)  than  equivalent  electric 

or  pneumatic  tool 

(b)  Not  harmed  by   . 

(c)  Less  affected  by   


(d)     No   ,  little 


(e)     Low   requirement. 

(10)  Disadvantages 

(a)  Not   in  Government   Supply   (FSN)  System 

(b)   

(11)  Open  Center  Hydraulic  Tools:     commercially  avail- 
able  (usually  require   )  • 

(a)  Impact  Wrench 
1^.   moat  useful 

2_.  for  bolts  up  to   "  diameter 

2*  also  preferred  for   . 

(b)  Chain  Saw 

1_,  effective  but   

2^,  Piling  Cut  -  safer  if  used  with  a   
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(c)  Criad«r 

1^.  Abrtslv*  Saw  «tt«cha«nts  tr«  coo 
for  us«  und«rwat«r. 

(d)  Drill:     not  r«comm«nd«d  as  a   


b«cAus«  of  thA  wh«n  th*  drill  bit  bladA. 

(a)     Sump  Pump:     whAa  usAd  with  a  prt ssure-bAl- 


aactd  aozzlA  And  flrA  hosA,  grAAt 


producAA    gpm.     325  gpm  with  12  gpm  on  power  source. 

(f)  TampAr:     hA8  not  bAAn  AVAluAtAd  utidArwAtar. 
MAy  bA  useful  as  a  largA    and    driver. 

(g)  Hull  Scrubber 

(h)  Cutters    (wire,    rope  and  pipe) 

C.     Units  of  Hydraulic  Power  Tools  in  Package:     drawn  from 
Emergency  Ship  SelvAgA  Machinery   (ESSM)  Pool. 

!•     Stanley  IWOC  Imoact  Wrench 

a.  DeslgnAd   for  use   underwater  with  impact   

up  to    with  proper  adapter. 

b.  Can  be  used  for    holes  up  to  

diameter. 

c.  Specifications: 

(1)      Chuck   ,   quick  change    drive,  Jacob's 


type  3B 


(2)  Maximum  chuck  speed    rp«.. 

(3)  Flow  Rata  to   Tool   gpm. 

(4)  Operating  Pressure   -  palg 
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(5)  W«ighc    pounds 

(6)  Tcrqu^  ft.  pounds 

d.  NuC  Running 

(1)  Us*  _______  hsx  to   ^  squsrs  adapter 

to  Incorporate  standard  impact  sockets, 

(2)  Can  be  ustd  In    or  _^^___  for 

tightening/ loosening  bolts.     8  to  12  blovs  Should  b#  enough. 

(a)     CAUTION:     Wrench  will    heads 

dnd    threads  in  mild  steel  bolts  if  excessive 

occurs. 

e.  Drilling  and  Tapping 

(1 )     Same  procedure  as  used   


(a)  Drill   ;  first 

(b)  Follow  with    drill. 

1^.   Use    or  high   speed  steel 


drill  bits 


2_.   Do  not  allow  drill  to  _______ 

this  will  cause   the  drill  bit  edge  to  

2.   Start  drill  to    before 

 nietal  surfaces  to  be  drilled. 

a.   minimizes  drill  motor 


(c)     Taps  should  be  run  in  with  short  squeezes  on 
the  trigger/  euid  without  reversing  direction. 

1.   Taps  should  be  discarded  after   

ases  as   chey  will  likely   . 
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2^.  Prior  to  ui«gt»  CApt  should  b« 

f.  Naintonane* 

(1)  Dally 

(a)     with  

(b)  Spray  with  _   

(2)  Pra-Storaga 

(a)  Raaova  .        ^^.....^  •*^<* 

j>laca    -    _  on  Impact 

machaaisB  (a<  laaasambla  tha  Impact  hamaar  assembly) . 

(b)  Craaaa  tha  — 


wiuh  watar-raalatant  graaaa  (  )  • 

(c)     Raaaaambla  And  . 
g.     Prolongad  uaa  Undarvatar 

(1)     Navar  allow  tha  cool  to  ba  lafc   In  contact  with 
jtny    — —  *■  axcassiva  and  rapid 


of  tha  aluminum  casing  will  occur. 


2.    3tanl«v  XWI3  IiopAct  Wrmuch 

a.     Daalgnad  for  uaa  undarvatar  with  impact  aoclcats  from 


b.  Osad  for    

c.  Spacif icatlona : 

(1)  Maximum  Spaad  rpn 

(2)  Flow  Rata  to  Tool    gP« 

(3)  Oparating  Praaaura  -  9*^% 
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(A)     Inptct  Fr«qu«ncy  ■        blows  p«r  minut«. 

(5)  Wtlght  pounds 

(6)  Torqu«    ft.  pounds. 

d.     Hut  Running 

(1)     Uses   squAr«   drlv*  Impact  sockets. 

(*)     Sockets  h«ld  in  place  by  piece  of  fiber  or 
niBtal  round  stock  retained  in  place  by  a  rubber  0-Ring. 


(b)     Very  difficult  to 


unde  rvate  r . 

-e.     Malnteffftnce  , 
(1)     Same  as    Stanley  IWOC  Impact  Wrench 
3.      Stanley  IW060C  Grinder*" 

a.  Designed  for  use  underwater  with  grinding  wheel,  wire 
brush,  abrasive  akillsaw  and,  secondary  hull  cleaner. 

b.  Specifications: 

(1)  Power  Rating   -   hp 

(2)  Flow  Rate  to  Tool  ^   -  ,  gpn 

(3)  Motor  Speed  rpm 

(4)  Weight  pounds 

(5)  Maximum  Grinding  Wh«el  diameter  . 

(6)  ShafcSize  x    unc  .  threads. 
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Operating  Procedures 

(1)     May  b«  difficult  to  haadle  with  a 


(a)  flow  rate  at  hydrauifc  pump. 

(b)  Ideal   flow  rate  produces 

of  *  psig  when  grinder  is 


rotating., 

(c)     Decreasing  flow  rate  &lso  decscaaes  available 

  at -th-c^-c^ol . 

d.     Grinding  Wheel    '  ^ 

(1)     Speciall/  designed^or  use  underwater. 

(a)     Abrii^sive  grain/^^  ^.  and 

^   than  on  wheels  used  ^o^slde. 


(b)     Wheel  sharpens  itself  by 


indlvxdual  grains  to  expose  new  sharp  edges   aild  by   

off  whole  dull  grains. 

(c)     Surface  wheels  can  be  used,   but  operations 
will  be   

e.  Maintenance 

(1)     Daily  and  Pre^Storage 

(a)    vlth  fresh  water  and 

spray  with  , 

f.  Repair 

(1)      Seldom  needs  repair. 


^9.9 


UU9 

'nOTETAKING  sheet  9-1-13N 

(2)     If  unit  dots  not  optratt: 

(a)  Chtck.  j  ^  '   to  Insure 

mating  and  that  hydraulic   fluid   is  Co  tool*; 

(b)  If  still  doesn't  operate^   tool  mu^t;  be 


1^.   Refer  to  Manufacturer's  Manual 

^-     Stanley  Mod  C0SO7OC  Chain  Saw 

a.     Designed  for  use  underwater  for  cutting   


or  structures 


b .     Specifications : 

^  \ 

(1)  Cutting  Capacity  --^    -  inches 

(2)  Flow  Rate  to  Tool  gpm 

(3)  Chain  Speed  -   fpm 

(4)  Operating  Pressure  *  psig 

(5)  Weight    pounds 

(6)  Automatic  and 


built  in. 

c.      Operating  Procedures 

(1)     As  if  you  were  operating  topside, 
d*  Maintenarce 

(1)  Daily  and  Pre-Storag€ 

(a)     Wash  off  with   ;  .   and 

spray  with  WD-40. 

(2)  .  on  chain   saw  should 

be  with  water-res  istent   grease  after 

opera  tioi . 
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5.     ONAN  Pow^rad  Hydraulic  Pumping  Unit 

cylinder  _    ^riving  variable 

 ,   variable  p uTip  . 

(1)     Mounted  on   ^' assembly  • 

b«  Preparation 

(1)     Refer  to  Information  Sheet  in  Student  Guide « 
c*'    Starting  Procedures 

(1)     Refer  to  Information  Sheet   in  Student  Guide 
(1 .     Shutdown  Procedures 

(1)      Refer  tj  Information  Sheet   in  Student  Guide 
e.     Operation:     Setting  Maximum  Operating  Pressure,  Flow 
Rate  and  Changing  Tools 

(1)      Refer  to   Information  Sheet  in  Student  Guide 
D.     Diver-Powered   (hand-pump)   Hydraulic  Tools 

1.  Are   suitable  for 
on  ly . 

2.  System  is  small,    relatively    with  a   

work  capability. 

3.  Cutters  and  jacks   small  enough   to  be  handled  by  divers 

require  small  (Less  than  a   _)    tff  high 

pressure   (  -  psig)   hydraulic  fluid. 

4 «  Components 
a*  Pump 

(1)  compensated   

stores  fluid* 
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(2)   prttssurlzes  fluid. 

(3)    preveacs  return 

flow  of  fluid. 

(4)  checlc  valve  to  guard  against   


(5)    allows  fluid  to 

return  co  reservoir. 

b.  Hose:     conducts  hydraulic  fluid  to  tool.  * 

c.  Couplings:     connect  hose  to  aad   

d.  Tool  does   the  work;   spring  or  load  returns   

to  pump . 

5.     Best  Power   Source  is  a   -  

pump  . 

a*     Modified  to  pump  on  the     


b.  Pumps  used  below  ^   should  have 

a  pressure-compensated  reservoir, 

c.  Pump  can  either  be   at  the  

or  on  the   . 

6.  Cutters 

a.  Wire  Ropd 

b .  Steel  Bar 

c.  Copper/Aluminum  Wire 

7.  Cylinders  for  Pusiag/Pulliag 

8 .  Maintenance 

a.     Change  oil  (   )  regularly. 
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b.     Score  j^clcs  and  cutters  with  cylinders  extended  to 

fill  Inside  with   ;  must  proCec.t    from  damage. 

E.     HK  Porter  MOD  HRC  118  Cable  Cutter 

1.  Treated  with  a  Mo ly bb denum 
Disulfide  coating  co  reduce  ' 

2.  Will  not  work  with  powered  . 
a.     Does  not  produce  enough   . 


b.  Does  not  allow  cutter  to  _  due  to 
back  pressure  in  the  return  hose. 

c.  Must  be  used  with  a  diver-actuated   

3  *  Operation 

a.  Range:   -  psi 

b.  Connect  cutter  and  hand  pump  on  with 
hydraulic  nose  by  pass  valve  on  pump  and  allow 
cutter  blade   to   ^ 

c.  Send  pump  and  cutter  dovn   to  diver. 

d.  Operate  as  required.     Will  accomodate  up  to   


di  ame  c  e  r 


e.     On  return  to  surface: 
(1)  Extend 


(2)  Let  cutter  blade    1/4  to   1/2  inch. 

(3)    pump 

(4)  Install  plugged  ^_ 

in   female  coupling  on  cutter. 

(5)  CAUTION:     If  above  procedure   is  not   followed,  the 
life  of  the  cutter  will  be  drastically  reduced. 
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4.  M«lnt«n«nc4i 


a.     Aftttr  ttAch  usa :     Wash  vith 


aprmy  vlth 


b.     If  cuttar  1«  dlt4S8«mbl«d : 
(I)     Repack  spring  cavity 
FSM  8030-251^3980 


vatar  and 


full  with 


(2)     Refill  cuttar  with  MIL-H-6083C  or  ^/La^<^30  d\. 


Cuttar  blade  is  designed  to  have 
cutting  edge»     Do  not   .       to  a 


F.     HK  Porter  MOD  1770  MCK  Bar  Cuttar 
1*  Capacity 

a.     11/16"  for  


steel* 


b*     1/2"  diameter  for 


f laton 


and  mild 


2.     Operational  Procedures 

a*     Same  as  for  the  cable  cutter. 
G.     ENERPAC  RC  106  and  RC  1010  10  Ton  Jacks  and  BU  300A  5  Ton 
Self  Contained  Jack 


1.     RC  106 


a.     Rated  Capacity 


tons 


b,  Hydraulic  Pressure  Applied 

c.  Plunger  Stroke 


ps  i 


inches 
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2.  RC  1010 

«.     Ratttd  C«p*city  tons 

Hydraulic  Pr«ssur«  Applied  pal 
c.     Plungtr  Strok*  Inches 

3.  BU  300A 

a.  Raced  Capacity  tons 

b.  Plunger  Stroke    inches 

c.  Diver 

d.  

4.  All  rams  use  MIL-H-6083-C  oil  or-  /V\'L  J '/S'^O  Oil. 
5*     Various  a ctachmencs  can  be  used  with  rams: 

*H  raced  tons 
b»     Made  of  special  steels 
6.  Maintenance 

a.  Wash  off  with  fresh  water 

b.  Spray  any  exposed  threads  with   

c.  Spray  unit  with   ^ 

H.     Diver*Operated  Hydraulic  Pump  ENERPAC  MOD  P-80-2 

1.  Modified  Commercial  Pump 
a.     Pumps  on  _ 

2.  Can  be  operated  at  job  slte»   by  diveri   or  on  the  surface. 

a.  has  lead  hose   for  underwater  use 

b.  has    compensator  built  in. 

c.  Use     _  lead  hose  for  topside  operation 
(1)     Takes  as  many  strokes  due  to 

of  of  100   ft   lead  hose. 
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3.     lQscall«d  on  aluminum  base.     Old  typ«  has  knea  rests  amd  toe 

holds e    N«\Mr  typ«8  hav*  a  different  handle  allowing  upright  operation 
I.     Hydraulic  Fulling  Cylladtr  Brunlng  MOD  4000 
1  .     Ratttd  at  tons 

2.     Supplied  with  10   ft  of  special  alloy  * 


a.     by  moving  after  each  retraccioti, 

it   is  possible  to  mov^*  /  stroke. 

3*     Depth  limit    feet  due  to  air  pressure  ia 


a.     Used  to  extend    after  retraction 

Maintain  charge  at   *  psig 

c.    type  tire  valve 

4.     Maintenance   (after  use) 

a.  Wash  off  with   fresh  water 

b.  Make  sure  cylinder  rod  is 

c.  Spray  with  WD-40 
J.     Electric  Tools 

1.     Limited  number  available   for  use  underwater 

a.     Several  5/8  hp  tools  with  adapters   for  drilling, 

Impacting,   grinding  and  hole  sawing  have  been  developed. 

b*     Underwater  .._  are  often 

used  for  photography  and  inspections* 

c  .  — ^ 

d.  Underwater  electric 
  equipment. 


Submersible  Electro hydraulic  Power  Sources . 
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2 .     Shock  Hazard 

«.    kills 

(1)     Low  Voltag*  syscaas  ara  lafar  bacausa  tha 
  Is  laas  llkaly  to  braak  down. 


(2)     If  thara  is  an  Insulatloa  dafact,  a 


volt  DC  systam  is  as  daadly  as  a  volt  thraa  phasa  systaii, 

b.     Safaty  Circuit  Braakars  ( 
datact ors) 

(1)     Davlca  should  latarrupt  tha  current  la 
msac  in  casa  of  a  short  or  at  a  ma  if 


cha  insulatloa  Is  slowly  datarioratlng . 

(2)  (       for  llOVAC  aquipmant 

(3)  A  SAFETY  DEVICE  FOR  3  PHASEVAC  UNDERWATER  DEVICES 
IS   NOT  COMMERCIALLY  AVAILABLE. 

(4)  A  SAFETY  DEVICE   FOR  DC  EQUIPMENT  IS  NOT  AVAILABLE 
c.     The  chance  of  a  dlvar  receiving  a  paralyzing  or  lathal 

shock  can  be   reduced  by  not  placing  his                            or  his 
between   the  and  the   


(usually  the  ) 
K.     Power  Actuated  Projectile  Unit   (Stud  Gun) 
1.     Two  Models  Approved  for  Navy  Usa : 
a.     MK  24  or  Mk  26  HOD  0  Kit 

(1)  duty 

(2)  types  diameter  studa 

(3)  Can  be.  used  to  feet 
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(4)     Op«r*t«d  In 


(5)     To  b«  flr^d  uad«rvattr,   It  must  b« 


b.     Mk  25  or  Mk  2  7  MOD  0  Kit 


(1) 
(2) 


duty 


typts  of 


studs 


(3)  Can  bt  us«d  to 

(4)  Op«rat«d  in   

(5)  Has   

(6)  Lotdad 


feat 


posit  Ion 


detachabla 

  only 


(7)     Barrals  may  be  connected  to  the  drive  unit 


2.  Several  power  velocity  drivers  are  commercially  available. 
Most  are  designed  to  Install  a  3/8**  diameter  or  smaller  stud* 
These   are  normally  limited  to  100  feet  or  less. 

3 .  Use 

Fast  method  cf  Installing   . 


b*  Pullout  strengths  of  a  single  stud  have  averaged 
^^^^^  of  manufacturer's  rating. 


c»  Using  two  may  not  be  stronger  than  using  one  to  hold 
pedeyes  or  patches.  Firing  vibration  tends  to  loosen  previously 
driven  studs. 

d.  Studs  are  normally  very  . 

e.  Normally,    of  the  studs   fall  to  fire. 

f.  Completely   


and  clean  prior  to 


4.     Operetlng  Procedures 


a.     Refer  to  Student  Guides 
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TITLE:     Undarwatar  Cutting  and  Walding 
INTRODUCTION! 

Cutting  and  w«lding  are  important  skills  to  develop  for 
surface  repairs  as  well  as  underwater  work.    As  you  read 
through  the  Underwater  Cutting  and  Welding  Technical  Manual 
(NAVSHIPS  0029-0008010) ,  you  will  see  example  after  example 
of  how  cutting  and  welding  have  been  used  In  diving 
operations . 

Unfortunately,  there  will  not  be  sufficient  tine  within 
this  unit  to  provide  you  with  enough  instruction  and  experi 
ence  to  classify  you  as  a  competent  welder.    We  do,  however 
introduce  you  to  a  variety  of  cutting  and  welding  tech- 
niqxies  used  in  underwater  work.    You  will  also  have  the 
opportunity  to  practice  each  of  these  techniques,  although 
this  too  is  limited  by  time.    Familiarization  with  the 
techniques  plus  experience  in  your  fleet  diving  job  will 
make  you  a  competent  welder. 

Perhaps  the  moat  important  aspect  of  cutting  and  welding 
Is  safety  emd,  diiring  this  unit,  you  will  hear  it  stressed 
again  smd  again.    Safety  will  be  taken  into  account  during 
your  completion  of  the  projects  for  this  unit.    If  you  are 
in  violation  of  safety  rules  you  will  be  (at  the  least) 
stopped  and  reminded  and,  if  the  violation  is  serious 
enough  (or  too  frequent)  you  will  terminate  the  project. 
This  is  not  harrassment--THIS  IS  FOR  YOUR  PROTECTION  I  The 
best  advice  is  for  you  to  read,  remember  and  PRACTICE  the 
rules  of  safety  for  underwater  cutting  and  welding. 
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TITLE:     Undezvatar  Cutting  and  Welding 

LESSON  TOPIC  OBJECTIVES 


Terminal  Objectives 

1.    When  the  student  coiupletes  this  course  he  will  b»  |ble 
to,  in  an  open  tank  with  at  least  eight  feet  of  water, J  ^ 
using  the  MJc  V  Deep  Sea  Diving  System,  successfully  com- 
plete any  three  of  the  following  projects  in  accordance 
with  Diving  Training  Standards:    Oxygen-Arc  Catting 
(Ceramic  Hcn4)  ,  •Oxygeir*Arc  Cutting  (Steel  Tubular  Rod)  , 
Shielded  Metal  Arc  Cutting,  Shielded  Metal  Arc  Welding. 

Enabling  Objectives 

1.  Define/Explain,  in  writing,  terms  relative  to  under- 
water cutting  and  velding. 

2.  Orally  describe  the  types  of  cutting  and  welding  that 
will  be  used  in  completion  of  the  projects  during  this  unit. 

3.  Describe,  in  writing,  the  various  materials  used  in 
underwater  cutting  and  welding. 

4.  Orally  explain  the  function (s)  of  the  various  methods 
of  underwater  cutting  and  welding  used  in  completion  of 
the  projects  for  this  unit. 

5 .  For  each  of  the  types^^-ef  underwater  cutting  and  welding  ^ 
used  in  completion  of  the  projects  during  this  unit; 

"  a.  Explain,  in  writing,  the  f\mction(s)  of  the  com- 
ponent parts  in  terms  of  what  they  do  for  the  individual 
coror>onants . 

*b.    bescribe,  by  illustration,  the  physical  location 
of  the  component  parts  within  each  of  the  major  components.  ^ 

c.  Orally  explain  how  the  component  parts  carry  out  ^ 

their  functiWtCd)  . 

d.  List,  in  writing,,  the  ratings  and)specif  ications 

of  selected  component^ parts . 

e.  peacribe,  by  illustration,  the  source (s)  of  power 
for  selected  component^^rts . 

f.  Orally  describe  the  protection  provided  the  system 
by  applicable  component  parts 

g.  Describe,  in  writiiig,'''€^;^major  materials  used  in 
constrdction  of  selected  domponentvparts ,  and  explain  why 
the  particular  materials  are  used. 

6.  Describe,  in  writing,  the  important  features  used  to 
complete  the  projects  of  this  unit. 

7.  Orally  describe  the  procedures  for  determining  the 
polarity  of  a  welding  generator  if  polarity  markings  are 
illegible .  ^  • 

■8.     Orally  explain  a  simple  schematic  diagram  of  a  typical 
arrzmgement  for  oxygen  arc  cutting. 

9 .     Orally  explain  the  preparation  of  an  emergency  tubu- 
lar electrode. 
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10.  Describe,  in  writing,  the  advantages  of  steel  tubula.? 
electrodes  versus  the  advantages  of  ceramic  tubular  elec- 
trodes. i( 

11.  Orally  describe  cutting  techniques  for  oxygen  arc 
for  thick  and  thin  steel  plate  using  the  steel  tubular 
electrodes. 

12.  Describe,  in  writing,  the  principle  of  operation  for 
shielded  metal  arc  cutting. 

13.  Describe,  in  writing, ^the  proper  metallic  arc  cutting 
technique  for  steel  plate  less  than  A/4  inches  thick. 

14.  Explain,  in  writing,  the  advantages  of  oxygen  hy- 
drogen cutting.^ 

15.  Orally  explain  why  hydrogen  and  hot  acetylene  is 
used  as  a  f\iel  gas.  '% 

16.  Describe,  in  writing,  the  principle  of  operation  in 
oxygen  hydrogen  cutting. 

17.  Explain,  orally  and  in  writing,  procedxire  for  lighting 
the  oxygen  hydrogen  torch  underwater. 

18.  Explain,  orally  and  in  writing,  the  techniques  for 
starting  and  advancing  the  cut  with  aui  oxygen  hydrogen 
torch . 

19.  Describe,  in  writing,  the  principle  of  operation  for 
shielded  metal  arc  welding. 

20.  Describe,  in  writing,  the  largest  diameter  electrode 
recommended  for  shielded  metal  arc  welding  operations. 

21.  Describe  and  demonstrate  the  preparation  of  £m  under- 
water surface  for  welding. 

22.  Describe,  orally  and  in  writing,  the  importance  of 
th^  welding  c\irrent  setting. 

23.  ^  State,  in  writing,  the  set  point(s)   in  terms  of 
operating  eibove  or  below  them  for: 

a.  Figuring  correct  gas  pressure  at  depth, 

b.  Polarity. 

24.  Describe,  in  writing,  and*  demonstrate  safety  pre-  '• 
cautions  unique  to  underwater  cutting  and  welding: 

a.  Trapped  explosive  gases. 

b.  Placing  the  diver  between  the  ground  and  electrode 

25.  Given  a  job  analysis  sheet  for  each  project  to  be 
completed  diiring  this  unit,  orally  explain  the  following 
aspects  of  the  project: 

a.  What  the  project  is. 

b.  The  conditions  under  which  the  project  will  be 
completed. 

c.  Standards  which  will  determine  success. 

d.  How  to  perform  the  ppoject  successfully. 

e.  How  each  project  relates  to  a  fleet  diving  job. 

f.  Particular  skills  necessary  for  the  successful 
completion  of  the  project. 

25.  In  an  open  tank  with  at  least  eight  feet  of  water, 
using  the  Mk  V  Deep  Sea  Diving  System,  practice  each  of 
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the  undttzwatar  cutting  methods  used  in  completion  of  the 
project*  for  this  unit.    As  many  as  three  electrodes  (one 
ceramic)  may  be  tised  for  practice  (determined  by  the  student)  . 

DAY  1  STUDv  ASSIGNMENT 

NAVSHIPS  0929-000-8010,  Section  I;  Section  III,  Part  1; 
Section  IV,  Part  1;  Section  V,  Part  1;  Section  VI,  Part  1; 
Section  VII;  Section  VIII;  Glossary. 

STUDY  QUESTIONS 

1.  What  are  the  factors  that  make  underwater  cutting  and 
welding  difficxiLt? 

a. 

b. 
c. 
d. 
e . 
f . 

2.  Which  is  the  inost  popular  and  preferradjjethod  of  under- 
water cutting?  ,>-<''''''^ 

3.  Why  is  shielded  metal-arc  cutting  the  best  method  to  use 
for    cutting  stainless  steel? 
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4.  TO  cut,  it  is  essential  that  both  sides  of  the  material  be 
thoroughly  cleaned. 

a .  True 

b.  False 

5.  Match  the  cutting  method  with  one  of  its  advantages: 

'  1.    No  pre-heat  time  necessary.        a.  Oxygen-Hydrogen 


2.     Can  be  used  to  cut  some 
nonmetallic  objects . 


b.  Oxygen -Arc 

c.  Shielded  Metal -Arc 

\ 
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3 .    Skipped  areas  and  slag  can 
b«  easily  cut. 

4 «    No  soiarca  of  fuel  gas, 
oxygen,  or  air  required. 

 ^5.    Torch  is  light  and  easy 

to  handle. 

 ^6.    No  diwjger  existing  due 

to  electrical  shocJc. 

6.    Why  is  Yielding  important  in  underwater  work? 


7.     Define  Oxygen -Arc  cutting. 


8.  The  electric  arc  in  shielded  metal -arc  cutting,  will 
produce  temperatures  in  range  of  about 

to    F  depending  on;  


9.  What  function  is  performed  by  the  shielding  cup  in 
oxy-hydrogen  cutting  operations? 


10.  Complete  the  following: 

injury  or  ______  may  result  when  adequate 

 followed  in  underwater  cutting 

and  welding  operations.     Personnel  in  of  such  opera- 

tions and  their  _    shall  be  thorcughly  familiar 

with  \ll  of  the     given  in 

Section  of  this  m    ual.     All  concerned  shall  be 
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constantly  on  guard  for   -  not 

by  this  manual. 

11.  What  are  two  other  names  for  Uhderwater  Shielded 
Metal -Arc  Welding? 

12.  In  what  sitxiation  would  you  use  Oxy-Napp  gas  cutting 
method  for  a  fleet  diving  job?  Why? 

13.  Define  the  following: 

a.  Cutting  Tipt 

b.  Kerf: 

c.  Spatter; 

d.  undercut:  * 


697 

ASSIGNMENT  SHEET  lO-l-tIA 


14.     The  drawing  below  illustrates  the  connections  for 
paralleling  variable  voltage  D-C  Generators.    Label  the 
components.     When  would  this  procedure  be  used?^-^ 
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DAY  2  ASSK^mSNT 

NAVSHIPS  0929-000-80X0,  Section  II. 
STUDY  QUESTIONS 

1.    Who  may  engage  in  underwater  cutting  and  welding  opera- 
tions? 


2.  Complete  the^^XQllowing:  "The  only  safe  way  to  handle 
any  electric  circuit  ia   _  »" 

3.  Under  what  circ\anstancea  could  a  standard  electrode  holder 
approved  for  topside  use  be  usad  for  underwater^ork? 


4.  What  is 'the  minimxim  distance  from  the  electrode  holder 
that  Navy-approved  splice-free  cable  must  be  used? 

ft 

5.  How  is  full  protection  obtained  in  the  use  of  the 
positive -ope  rating  sa^ty  switch? 


6.  After  completing  a  cutting  operation,  the  diver  signals, 
"Current  Off."*    Aiiewer  the  following  questions  about  this 
situation: 

a.  tvhen  does  the  tender  repeat  the  given  signal? 

b.  When  does  the  diver  lift  the  electrode  frotn  his  work? 

7.  How  can  it  be  insured  that  a  single-pole  switch  is  not 
being  shunted  out? 
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8 .  How  should  you  test  an  oxy-hydrog«n  piping  system  for 
leaks?    What  should  never  be  used? 

9.  What  should  be  accomplished  before  using  an  igniter? 


10.  What  additional  precautions  in  diver  dress/equipment 
are  taken  for  cutting  and  welding  operations? 


11.  In  what  circumstances  could  a  lighted  oxy-hydrogen 
torch  be  lowered  to  the  diver? 


12.  How  can  you  be  sure  that  a  compartment  being  cut  into 
does  not  contain  explosive  gases? 


13.  Having  read  the  section  of  Underwater  Cutting  and  Weld 
ing  Safety,  write  a  general  rule  stating  the  most  impor- 
tant precautions  for  personnel  and  equipment. 
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SAY  3  ASSIGNMENT 
NAVSHIPS  0929-000-8010,  Section  III 
STUDY  QUESTIONS 

1.  Why  are  A-C  Welding  Power  Supplies  not  recommended 
for  underwater  oxygen-arc  cutting? 

a. 

b. 

c. 

2.  What  is  the  advantage  of  using  2/0  cable  for  underwater, 
oxvgen  arc  cutting? 

3.  Describe  the  bubble  indication  when  determining  the  polar- 
ity of  a  welding  generator. 

Bubbles  will  flow: 

Bubbles  will  not  flow: 

The  polarity  is  correct  if: 

4.  What  two  steps  can  be  taken  to  increase  the  life  of 
welding  cable  not  in  use? 

a. 

b. 

5 .  What  are  the  major  disadvantages  of  ceramic-tubular 
electrodes? 

J 

a. 
b. 
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I 


6.  Label  the  picture  above  with  the  major  components  of  the 
underwater  oxygen-Arc  cutting  torch  and,  below,  describe  the 
function  of  the  components. 

a.  Oxvgen  Valve 

b.  Electrode  Grip 

c.  Insulator  Coupling 

d.  Flashback  Arrester 
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7.    Describe  a  "Swafford**  electrode. 


8.  What  is  the  percentage  ratio  of  reduction  in  cutting 
speed  to  decrease  in  oxygen  p\irity? 

9.  What  is  meant  by  "backf lare?" 

10.  What  are  the  major  technique  differences  between  oxygen-- 
arc  cutting  with  steel  tubular  and  ceramic  tubular  electrodes? 

a. 


b. 

11.  What     3  the  maximum  current  tisage  recommended  for 
oxygen-arc  cutting  operations  for  cast  iron  and  non-ferrous 
metads? 


12.  What  would  be  the  regulator  pressure  necessary  for 
operations  at  150  feet,  cutting  1/2"  plate? 
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DAY  4  ASSIGNMR.'IT 

NAVHUXPS  0 92 9-0 00 -ao 10,  Sections  IV  &  V 
STUDY  QUESTIONS 

X.    What  advantage  would  using  a  400  amp  d-c  welding  jjyower 
suoply  for  metal -arc  cutting  instead  of  a  30'   amp  power  supply? 


2.    Contact  resistence  can  be  kept  to  a  ininim\aro  by: 


3.  Of  the  following  statements  regarding  Shielded  Metal -Arc 
Electrodes,  circle  the  letter  of  those  that  are  tnae. 

a.  Waterproofing  electrodes  prior  to  use  underwater  is 
necessary  to  protect  the  arc. 

b.  Dipping  electrodes  in  shellac  is  often  a  satisfactory 
waterproofing  technique.  ^ 

c.  The  number  of  dips  depends  upon  the  depth  at  which 
the  electrode  will  be  used. 

d.  After  dipping,  excess  coatings  should  be  applied  to 
the  tip  to  facilitate  starting  the  arc. 

4.  How  many  electrodes  would  be  required  to  cut  3  feet  of 
1/2"  plate  using  1/4"  electrodes? 

5.  Shielded  Metal -Arc  Cutting  is  a  (1)  oxidation  (2)  melting 
(3)  consumed  metal  process. 

6.  What  governs  the  operating  efficiency  of  gauges,  regulators, 
hoses  and  torches? 


7.  For  the  underwater  oxy-hydrogen  cutting  torch,  what 
function  is  performed  by: 

a.    The  outer  envelope  of  compressed  air: 


b.     The  preheat  flame: 


c.     The  central  oxygen  jet: 
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8.  It  i«  pcefarred  that  the  underwater  oxy-hydrogen  cutting 
torch  be  ignited  topside. 

a.  True 

b.  False 

9.  "Never  lower  as  ignited  torch  until  it  is  certain  that 

_____  ^ 
the  clear  in  such  a  position  that  the  ____ 


cannot  oossiblv  strike  his   „r   ' 


10.  Complete  the  following: 

working  Depth    Approximate  PSI  Length  of      Gauge  Pressures,  PSI 

Feet           Water  Pressure  Hose,  Feet    Air  Hydrogen  Oxygen 

XO  ^  100  55  55   

60  '16   90 

125  54         

11.  When  igniting  the  oxy-hydrogen  cutting  torch  underwater, 
and  all  preparations  have  been  made,  the  diver  operates  the 
igniter  but  the  torch  does  not  light,    what  is  his  next  step? 

12.  For  proper  adjustment  of  the  oxy-hydrogen  cutting  torch, 
what  should  the  length  of  the  oxygen  bubble  be?    The  com- 
pressed air  bubble? 

13.  What  are  the  indications  for: 

a.  Oxygen  too  high: 

b.  Compressed  air  too  low: 

lU.    It  is  tyssaible,  using  a  small  horseshoe  tnagnct  underwater^  to 
distinguish  steel,  wrought  Ir^A. 

«.  True 

\)     False  '  • ' 


ASSIGNMENT  SHEET  10-1 -ISA 
DAY  S  ASSIGNMENT 

NAVSHIPS  0929-000-8010,  Section  71 
STUDY  QUESTIONS 

1.    Write  one  general  safety  rule  regeurding  the  operaAon 

of  the  safety  switch  which  would  be  applicable  in  all  cutting 

and  welding  operations. 


2.  For  the  following  factors,  write  general  rules  regarding 
cable  used  in  cutting  and  welding  operations:  « 

a.  Length  of  cable: 

b.  Connectors: 


c.     Life  of  a  cable: 


3.  What  brands  of  electrodes  are  currently  recoimnended  for 
underwater  welding  in  all  positions?  Ar4  they  specifically 
for  underwater  use  only? 


4.     What  effects  are  noticed  when  using  Underwater  Shielded 
Metai-arc  Welding  electrodes  and  reverse-polarity  direct 
current? 


under  which  underwater 


a . 


d. 


e . 
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6.  What  was  found  In  tests  coitparing  the  3/16**  electrode 
to  the  S/sa**  electrode? 


7.  When  would  a  5/32*  electrode  be  preferired  over  a  l/lS" 
electrode? 


8.     List  the  c\irrent  setting  and  tiiDe  for  a  12**  bumoff, 
using  a  westinghouse  Flexairc  SW»  3/16**  electrode,  in  an  over- 
head position. 

a.  C^lrrent: 

b.  Time: 


9.  How  much  weld  metal  is  deposited  for  10  inches  of  elec- 
trode consumed? 

10.  Is  it  better  to  weld  toward  yourself  (the  div^r)  or  away 
from  yourself?  Why? 


11.  In  overhead  welding,  dripping  beads  indicate: 


12.  Regarding  patching:     "The  safest  rule  to  follow  is  to  use 


b. 


c. 


a 


where  practicable  and  when  that  is 


impractical,  to  -^pply  a  patch 


with 


ajid  then 


to  insure  greater 
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TITLE:     underwater  Cutting  and  Welding 
INTRODUCTION 

In  the  completion  of  the  projects  for  this  unit,  keep  in 
mind  all  the  rules  of  diving  you  have  learned  thus  far  in 
your  training— work  efficiently  and  effectively;  ude  line- 
pull  signals  and  voice  communications  correctly.     In  cutting 
and  welding  operations,  however,  it  is  necessary  that  safety 
be  stressed  and  stressed  again.    Having  read  the  rules  of 
safety  in  the  Cutting  and  We'tding  Technical  Manual,  FOLLOW 
THEMl    Your  adherence  to  these  safety  rules  will  be  a  part 
of  the  determination  of  whether  you  have  performed  satis- 
factorily or  not,  but,  you  should  follow  them  for  your  own 
well  being. 

REFERENCES 

Diving  Training  Standards  NAVSHIPS  0929-000-8010 
Equipment  and  Material 

Diving  Underwear  and  socks,  Mk  V  Deep  Sea  Diving  System, 

Oxy-Arc  Cutting  Torch  and  Power  Supply,  Ceramic/Steel  Tiabu- 

lar  Electrodes,  Tool  Bag,  Crescent  Wrench,  Wire  Brush,  * 

Chipping  Hammer  and  Steel  Plate  (3/8"  to  3/4"  plate).  ) 
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JOB  STEPS 

1.  Oxy-Arc  Cutting  (Ceramic)  ^ 

a.  Diver  uses  proper  line-pull  signals  and  descends 

to  bottom  of  open  tank,  carrying  tool  bag,  crescent  wrench, 
wire  brush  and  electrodes. 

b.  Position  project  plate  on  work  bench  with  C-clainp. 

c.  Attach  ground  clamp  to  project  plate. 

d.  Request  electrode  holder  from  topside. 

e.  Clean  area  of  project  plate  where  cut  is  to  be  made 
with  the  wire  brush. 

f.  Insert  the  electrode  into  electrode  holder. 

g.  Place  electrode  on  the  project  plate  at  the  location 
where  the  cut  is  to  be  made . 

h.  Close  supplementary  face  plate. 

i.  Squeeze  oxygen  trigger, 
j.     Call  for  "Switch  on." 
Jc.     Make  the  cut. 

1.     Call  for  "Switch  off." 

m.     Secure  electrode  holder  from  cutting  position. 

n.     Request  topside  retrieve  electrode  holder. 

o.     Put  tools,  cut  project  plate  in  tool  bag,  use  proper 
signals  and  return  to  the  surface. 

2.  Oxy-Arc  Cutting  (Steel  Tubular) 

a.     Steps  to  be  completed  are  as  described  above. 

3.  Metallic-Arc  Cutting  (Shielded) 

a.     Complete  steps  la  through  Ik,  above. 


To, 
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b.  To  stop  cutting  process <r  lift  the  electrode  away 
from  the  project  plate. 

(1)     Leave  a  minimum  of  3  inches  of  electrode  not 
consumed  to  avoid  deunaging  the  electrode  holder. 

c.  When  cut  is  complete,  call  for  "Switch  off." 

d.  Request  topside  retrieve  the  electrode  holder. 

e.  Put  tools,  cut  project  plate  in  tool  bag,  use  proper 
signals  and  return  to  the  surface. 


4.     Shielded  Metal  Arc  Welding 

\_ 

a.  Diver  uses  proper  line-pull  signals  and  descends  to 
bottom  of  open  tank,  carrying  tool  bag,  wire  brush,  chipping 
hammer,  crescent  wrench  and  electrodes. 

b.  Position  6"  X  6"  project  plate  in  clamping  device 
at  45". 

c.  Install  grounding  clamp  on  project  plate. 

d.  Request  electrode  holder  from  topside. 

e.  Diver  positions  himself  in  welding  position.  Insert 
electrode  into  electrode  holder. 

(1)     CAUTION:     Do  not  touch  any  part  of  diving 
outfit  with  the  electrode. 

f.  Diver  places  electrode  on  steel  project  plate  in 
position  of  desired  weld  and  closes  supplementary  face  plate. 

g.  Call  for  "Switch  on." 

h.  Make  weld  across  the  plate. 

i.  Call  for  "Switch  off." 

j.     Use  a  wire  brush  to  clean  the  weld  and  then  inspect 

it . 

k.     Using  steps  4e  through  4j,  make  a  second  wold  at 
90"  of  the  first  weld  in  such  a  manner  as  to  pass  over  the 
first  weld. 

1.  Make  a  third  weld  as  above  except  that  the  weld  must 
pass  over  intersections  of  weld  1  and  2.     CAUTION:  Diver 
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should  leave  a  miniroxim  of  3"  of  electrode  not  consiamed  to 
prevent  damage  to  the  electrode  holder. 

m.     Turn  project  plate  over  and  center  4"X4"  plate  on 
fj"XS"  plate  and  clamp  them  together. 

n.    Change  electrodes. 

o.     Make  first  weld — top  to  bottom  on  one  side. 

p.     Make  second  weld — top  to  bottom  on  remaining  side. 

q.  Using  new  electrodes  for  each  weld,  make  passes  three 
and  four. 

r.     Reinforce  each  comer  as  in  practice  step  4L,  above. 

s.     Removt!  welded  plates  from  clamping  device,  secure 
in  tool  bag. 

t.     Request  topside  retrieve  electrode  holder. 

u.     Using  proper  signals,  carry  tools  and  tool  bag 
(with  welded  project)   to  the  surface. 
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SPECIAL  INSTRUCTIONS 
I.    Ceramic  Electrode 

a.  You  get  one  (1)  electrode  for  use  in  practice  and 
project  work.    One  inch  may  be  used  for  practice  and  any  of 
the  required  cuts  should  take  no  more  than  one  inch,, 

b.  You  may  use  the  crescent  wrench  to  help  separate 
the  cut  plate  from  the  main  plate. 


2.     Steel  Tubular  Electrode  and  Metallic-Arc  Cutting 

a.  You  may  have  as  many  as  three  electrodes  for  prac- 
tice,  if  necessary.    You  will  determine  how  many.     For  exam- 
ple, you  may  practice  with  one  electrode,  feel  you  have  the 
technique  correct  and  are  ready  to  make  a  cut  for  score. 

b.  Only  one  electrode  will  be  used  for  the  graded  cut. 

c.  You  may  use  the  crescent  wrench  to  help  separate 
the  cut  plate  from  the  main  plate. 


3.     Welding  Project 

a.  Student  gets  one  (1)  practice  electrode. 

b.  Once  the  project  plates  are  clamped  into  position, 
they  must  not  be  moved  until  the  project  is  complete  I 
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TITLE:    Underwater  Cutting  and  Welding 

REFERENCES 

U.S.  Navy  Diving  Manual,  Volume  I      NAVSHIPS  0929-000-8010 
NOTETAKING  OUTLINE 

A.     Terms  Relative  to  Underwater  Cutting  and  Welding 

1.  Arc- — A  •       circuit  between  the 
and  the  . 

2.  Ground—  ^  pole  on  welding  machine. 

3.  Connectors — A  means  of  connecting  two 
  (  ')  together. 


4.  Ignite— Producing  sufficient  to 
a  torch. 

5.  Shielded — Cutting  using    type 


6.  Polarity—   current  flow,  straiv^ht 

polarity  is  from  to    . 

7.  Switch  on/off — The  position  of  the  


giving  the  diver  power  to  the  electrode 


a.     Water  Proofing — To  protect  the  covering  from 
  by  seawater. 


9.     Cut/bum  off  ratio —   linear  inch  of  metal 

  per  inch  of  electrode   . 


10.  Flashback — A  recession  of  the    into  or 

back  of  the  mixing   of  the  _ 

11.  Kerf — The  from  which  the  metal  has  been 

by  a    process. 


12.  Supplementary  Faceplate  -  Added  to  existing  diving  helmet 
faceplate  to  prevent  damage  to  diver's  eyes. 


^3/ 
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P .     Oxygen-Hydrogen  Cutting 
X.    Classified  as 
2.  Rapid   
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cutting  process. 


 '        or  rusting. 

3.     Metal  brought  to    temperature  with 

02  &  Hydrogen. 


4.     Jet  of  pure 
metal  rapidly. 


directed  at  Seated  area 


5 .     Cutting  Torch 
a .  Type 

(1)   ,  Harris  28,  AirCo, 


b .  Construction 

(1)   

(2)  

(3)   

(4) 


knob. 


knob. 


knob 


chajmber . 


(5)  Air 


c. 


(6)  Distance  Shoe  _ 
Tips 

(1)  Size  depends  on 
being  cut. 

(2)  Not 


of 


6 .  Hoses 


a.     Oxygen  Hose 

(1)  Color: 

(2)  Size 


ID, 


CD. 
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(3)     Not  for  use  on 
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(4)   hand  threads. 

Air  Hose 
(1)  Color: 


(2)  Size:   ^  ID,   "  OD, 

(3)  Not  for  use  on    * 


(4)    hand  threads 

Hydrogen  Hose 

(1)  Color:   . 

(2)  Size: 


(3)  hand  threads. 


7.  Regulators 

a .     Oxygen  Regxilators  _ 

(1)  — hcmd  controlled. 

(2)  0 —   HP;   0 —   LP. 

(3)  Used  to    bottle   


to  desired  pressure. 

(4)    hand  thread. 

(5)  Use  for    only. 

b.  Air  Regulator 

(1)  Same  as    regulator. 

(2)  Not  for  use  for   . 

c.  Hydrogen  Regulator 

(1)    stage--  controlled, 

(2)  0 —   HP;  0 —  ^_  LP. 
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(3)     To  redxjce  bottle  pr«sa\ire  to  desired  pressure 

hand  threads, 

(5)    fitting. 

8.  Igniter 

a.  Electrical 

Preferred  method  of  light: -»g  oxy-hydrogen 


(2)  Power  Supply:  volts 

(3)  Must  have   . 

(4)  Spark  through  to    contacts. 

(5)  Must  be  dressed  in    

  before  using. 

b.     Friction  Lighter 

(1)  For  lighting  torch   . 

(2)  Same  as  one  used  for  lighting  Acetylene 

Torch . 

9.     Oxygen -Hydro gen  Torch 

a.  Advauitages 

(1)  _______    not  necessary. 

(2)  equipment  can  be  used 

_         ^®  used  because 

equipment  is  portable. 

(4)     Can  cut    or    easily. 

b.  Disadvantages 

(1)     Hydrogen  is  and  undersireable   


(2)     Non-ferrous  metals  not  readily  oxidized. 
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10.  Oxygen -hydro gsn  Torch 
a.  Acetylene 

(1)  underwater  \i3e:  only. 

(2)  Considered  unsafe  at  pressure  above  ^^^^^^  psi. 

11.  Principle  of  Operation 

a.    Cutting  metal  by  means  of  the 

of  02  with  the  metal  at   .  tempera- 


ture . 

b.    Temperature  maintained  by  means  of 


obtained  from  combustion  of  hydrogen  and  02 


c.  Preheat  maintained  by  a  of 
from  torch. 

d.  Lighting  under  water: 

(1)  Open    to  a   bubble,  note  setting 

then   

(2)  Open   ^   bubble, 

note  setting  then  secure. 

(3)  Open    to  a   bubble, 


(4)     Open  «d.r  and  hydrogen  to 


(5)  Light  with    igniter. 

(6)  If  torch  is  moved  more  than  20',  it  must 

be   ' 

e.     Starting  Cut  and  Advancing 

(1)     Insure  • 
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(2)    Place  .   on  metal  to 


be  cut. 


(3)     Hold  torch  in  one  place  to 


(4)  Press  _____  trigger. 

(5)  Pull  torch  along  ^  of  cut 

f.    Safety  Precautions 

(1)   compartinent  and  adjacent 


(a)  _    off  gases. 

(b)  ________  .__    in  top  of 


compartmenc . 

(2)     Gases  Encountered 

(a)  _   

(b)   

(c)   

(d)  ■  

(e)   

(f) 


(3)  _^   of  metal  being  cut 

(4)    from  electric  igniter. 


C.     Oxygen-Arc  Cutting  ^ 
1 .  Process 

a.     Rapid  oxidation  or 
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b.  Arc  maintained  by  a   

  electric  current. 

c.    forced  through  ^ 

to  cut  metal. 

2.     Navy  Standard  Cutting  Electrode  Holder 
a .  Nomenclature 

(1)  #200  modified   valve 

(2)   trigger. 

(3)  Made  of    ID    fittings. 

(4)   assembly. 

(5)  Insert  for  • 

^  b.  Function 

(1)  Designed  to   electrode. 

(2)  Delivers    to  electrode. 

c.     Safety  precautions 

(1)  Must  be  completely  • 

(2)  Power  to    . 


(3)     Only  one    for  underwater 


work  can  be 


(4)  Do  not  use   type. 

(5)  Inspection  of  the  electrode  holder  should 

be  made  ._  to  '   * 

(6)  Never   the  electrode  so  that  is 

will  be   the  diver. 


(7)     Never  get    the 

and  the   • 
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(8)    N«v«r  changa  _______  in  the  holder 

when  the    _  is  .  . 

3.  EXectxodes 

a.    Steel  Tubular  Cutting 

(1)     Steel  Tube    long  X   

diameter  with  bore. 


-7 


(2)  Waterproof   covering 

(a)  _  waterproofing 

(b)  Other  Types. 

(3)  Steel  tubes  used  because  of 


(4)     Pxirpose  of  Flux 

(a)     Promotes  easy   and 

of  the 


(b)  Forms  and  maintains  a 
around  the  arc. 

(c)  Serves  as  an  elect rip. 


(d)  Prevents  arcing  from  the   

of  the  electrode. 

(e)  Waterproofed  by  manufacturer  by 

.  them  in  a    lacquer. 


(6)  Advantages 

(a)  ^____„_  technique'; 

(b)  Ease  of  operation  for 
of  metal  being  cut. 
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(c)  ____  cutting. 

(d)  »•         and   cut, 

(e)  within 
a  300  amp  voiding  generator. 

(7)  Technique 

(^)   electrode  in  holder  firmly 

against   ^  * 


(b)     Make  a 


(c)  Hold  electrode   to  sur- 
face to  be  cut. 

(d)  Use  a   motion. 

(e)  For  non-ferrous  metals  over  1/4"  thick, 
use  a   '  motion . 

(f)  Pressure  exerted: 

1.     Down  to  compensate  for 


2.     Forward  to   the  cut. 

(g)     For  metal  over  1/4"  thick,  hold  electrode 


at 


at 


(h)     For  loatai  under  1/4"  thick,  hold  electrode. 


(i)     Use   ^  instead  of   when 

cutting  non-ferrous  metals.  j 
(8)     Emergency  Use 

(a)  ••  heavy  walled  steel  tube. 


J 
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(by 


extra  strong 


pipe 


(c) •  Both  will  be 


long, 


^  (d)     Cover  complete  rod  except  end  that 
in  electrode 


1. 
2. 
3. 
4. 

(e)  Same 


wraps  of 


,  or 


wraps  of 
wraps  of 
wraps  of 


A  or 


paper,  or 
paper. 


and 


is  used. 


b.    Ceramic  Tubular  Cutting 

(1)    carbide  tip. 


bore . 


(a) 


(b) 


diameter  X 


long,  with 


sheath  sprayed  on . 


(c)     Electrical  sleeve 


with 


material . 


(d)     One  end  ground  to   

electrodt  holder. 

(2)  Advantages 

(a)     Long  due  to 


diameter  for 


rate. 


(b)     Length  allows  to  work  in 


ic) 


(d)   \  Service  life 


to 


minutes 
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(3)  Disadvantages 

(a)  easily  .  » 

(b)  . 

(4)  Technique 

(a)  Same  as  steel  tiibular 

(b)  Do  not  apply  a  lot  of    to   . 

c.     Shielded  Metal  Arc  Cutting 

(1)     A  method  of  metal  arc  cutting 

(a)  Effected  by  "ith  the  heat  of 

an    and  pushing  metal  « 

(b)  No  needed. 

(c)  Standard  welding  used. 

(d)  Superior  to    cutting  when  cutting 

plate  less  than  1/4". 

(e)  Superior  when  cutting  


metal. 


(f)  Temperature  range  from  to   

(g)  Generator  amps  must  be    than 


is  welding. 


(h)     Same  equipment  as  used  in  welding. 
D.     Underwater  Welding 
1.  Electrodes 

a.  Sizes:    or    depending  upon  metal 

^eing  welded.   size  recommended. 

b.  Waterproofing 
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(1) 


welding. 


(2) 


(3)  ^   1/2  lb.  1  gal.  ^  

(4)  Clear   . 

(5)  Dip  rod  completely. 

(6)  Allow  to  dry. 

(7)  Grind  for  good  contact. 

(8)  Filler   electrode  used  in  arc 

(a)     Has  which  provides 

for  the  metal  from  the  atmosphere , 

1_,     Improves  the  properties  of  the 


2_,    the  arc. 

c .     Types  Recommended 

(1)     Seune  as  used       ^  when  waterproofed, 

(a)  . 

(b) 


(c)  37. 

(2)     All  are  Navy  Grade    Type  for   / 

all  position  welding. 

2 .     Uses  and  Limitations 

a.  Weld  patches. 

b.  Weld  ,   ,  and   . 

c.  Welding  leaking   . 
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d.  Mxist  not  be  of  irregular 

e.  Patch  must  fit  . 


3. 


4. 


of 


f.  No  cap  over  . 

g.  Thidcness  of  patch  is  of  no  value  if 

has  been  weakened. 


h.  Any  weld  is  considered 
Techniques 

a.     Flatwell  "Fillet" 

(1)  Set 

(2)   

(3) 


to 


angle. 


(4)  Slight 

(5)  Most 


method. 


pressure 


technique . 


b.     Vertical  Weld 


(1)  Set 

(2)   

(3) 


to 


angle . 


method. 


(4)     Slight  pressure   

c.     Overhead  Weld 

(1)  Set  current. 

(2)   to   1  angle. 

(3)  Self -Consuming  method. 
Power  Cable 

a.     Used  to  deliver  from 


°  from  position  of  weld. 


to 


electrode  holder. 


er|c 
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b.     Cable  lead. 

(1)  Size:   /   minutes. 

(2)  ft  length  to  prevent  excessive 
drop. 
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(3)     Type    m.i. 


(4)     Electrode  holde-r  last  feet 


(a)     Used  to  give  diver    in 

maneuvering  the  electrode  holder. 

(5)  All  connectors  should  be    for 

complete   . 

(6)  Contact  resistence  kept  to  a  minimxim  by 
insuring  connectors  are   and  . 

(7)  ^   can  cause  current 

leakage,  and  rapid  deterioration  of  the  , 

5.     Ground  Cable 

a.     Same  size  as  DOwer  cable 


b.  Positioned  as    to  work  as  possible 

c.  Positioned  so  the  diver  will  not  get   

and 


d.     Must  be    side  of  generator. 

6.     Knife  Switch 

a.    operating  disconnecting 

switching  electrode  • 


(1)     Electric  or 


(2)     Designed  to  diver. 
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(3)  Switch  when  diver  is 

cutting  or  welding, 

(4)  Switch  is    when  changing  electrodes. 

(5)   pole  single  throw    amp. 

 volt   type. 

(6)  Switch  is  designed  so  that  it  cannot  be 
  accidently. 

(7)  Switch  must  be  in  a  _______  position 

to  operate. 

(8)  will  operate  the 

Jcnife  switch  and  have  n£  other  job. 

7.  Generators 

^  to  electrode  for  welding 

and  cutting. 

b.  At  least    amp  capacity. 

c,  c\:rrent  not  recommended: 

(1)   


(2)     Requires  greater 


d.   current  recommended. 

(X)  easier  to  maintain. 

e.  Straight  Polarity. 

(1)    Work  is   


(2)     Electrode  is 


(3)     Current  flows  from   to 

f.     Reverse  Polctrity. 
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(1)  Should 


(2)     Causes  _  of 
electrode  holder  and  lead. 

g.     Determining  correct  polarity. 

(1)  generator, 

, 

(2)  Connect  electrode  to\_^  

(3)  Insert  electrode  in 


(4)     Place  the  tips  of  both  electrodes  in  a 


container  of 


(5)     Insure  operator  is  properly 

— _  generator. 
(7)     Hold  tips  one  or  two  inches 


(8)  will  flow  from  the 


pole . 


(9)  Practically  none  will  flow  from  the 
  pole. 


h.  Types. 

(1) 
(2) 
(3) 


i.    Generators  Cutting. 

capacity. 

(2)     Recommended  for  Shielded  Metal  Arc  Cutting 
j .     Wet  Suit 

(1)     ___________  use  only  when  welding  or 

electrical  cutting.  ^  r 
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(a)  Suit  must  be   of  • 

(b)  Not  compressed  below  wet, 

(c)  Can  be  used  
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TITLE:     Diving  Equipment  Repair 
INTRODUCTION 

In  past  units  in  your  diving  course,  you  have  learned  the 
various  components  of  the  Mk  V  Deep  Sea  Diving  System— what 
they  are,  what  they  do,  and  how  they  work.     By  now,  you 
should  have  gained  a  relatively  high  degree  of  expertise 
in,  the  MJc  V  System,     This  unit  will  provide  even  more  know- 
ledge, because  during  this  unit,  you  will  learn  how  to 
repair  the  equipment. 

The  step-by-step  procedures  contained  within  this  Student 
Guide    I In formation  Sheets) ,  have  been  extracted 
from  a  previous  Diving  Equipment  Repair  Instructor  Gxaide. 
They  are  contained  herein  as  a  supplement  to  the  U.S.  Navy 
Diving  Manual . 

I.     Air  testing  for  repair. 

A.     Secure  diving  dress  to  blanked  breastplate . 

1.  Use  same  method  as    if  placing  on  the  diver. 

2.  Open  air  valve,  do  not  exceed   two  (2)  poun"ds. 
air  pressure. 

3.  Locate  leaks  and  circle  with  chalk. 

4.  Secure  air  pressure. 

5.  Remove  dress  from  blanked  breastplate. 

II.     Repairing  worn  or  tom  dresses. 

A.     Insure  area  to  be  patched  is  dry. 

3.     Clean  area  to  be  patched,  use  Tr ich lore the 1 yne . 

C.  Trim  loose  threads. 

D.  Measure  and  cut  patch,  cut  one   (1)   inch  larger  than 
hole  to  be  patched,   rounding  all  comers. 

E.  Strip  protecting  cloth  from  patch  and  lay  on  a 
flat  board. 

F.  Roughen  area  with  sandpaper  or  clean  with  wire 
brush  or  benzine . 

(j.     Apply  three  (3)  coats  of  B.F.  Goodrich  #4  rubber 

cement  to  both  dress  and  patch  allowing  each  coat  to 
dry  until  it  is  tacky. 

H.  Lay  patch  on  the  dress  firmly  and  working  from  center 
out  with  a  roller,  remove  all  air  bubbles. 

I.  Use  shears  to  trim  patch  if  edges  curl  or  do  not 
othervise  stick. 

J.     Locate  leak  inside  of  dress  and  follow  same  pro- 
cedure . 

K.     Do  NOT  use  for  twenty-four  (24)  ho\ars . 
L.     Patching  the  crotch. 

1.     Crotch  patches  applied  the  same  as  other  patches 
with  two  exceptions: 
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a.  A  breastplate  stand  is  used. 

b.  Pressurize  suit  to  1/2  pound. 

(1)  Pull  suit  over  the  stand  as  putting 
on  stockings  on  the  foot. 

(2)  Follow  saine  procediire  as  for  outer  patches 
Lacing  flaps  and  gromtnets. 

1.  Mark  dress  top  and  bottom  of  flapCs)   for  proper 
alignment  of  new  flap. 

2.  Cut  new  flaps,  strip  protective  cloth  from  patch 
and  apply  to  both  patches  as  outlined  before, 
leaving  1  1/4"  of  the  straight  edge  unceroented, 
and  place  together,  back  to  back. 

3.  After  flap  has  set,  cement  area  on  dress  and 
remaining  1  1/4"  of  flap  and  follow  proced'Jires 
outlined  before. 

4.  When  replacing  grommets  in  flaps,  #2B  size 
gromment  should  be  used. 

Repairing  the  rubber  collar. 

1.  Cement  tear  together  and  sew  using  a  herring- 
bone stitch. 

2.  Fill  the  needle  holes  with  cement  and  allow  to 
dry. 

3.  Cut  patches  for  both  sides,  inner  and  outer, 
cement  and  allow  to  dry. 

III.     Replacing  gloves  or  cuffs. 
A.     Renewing  gloves. 

1.  Insert  wooden  plug  in  sleeve,  small  end  facing 
down,  should  extend  out  about  four  (4)  inches, 

2.  Loosen  lower  part  of  elbow  patch  arnd  fold  back. 

3.  Roughen  outside  of  sleeve  edge  up  about  three 
(3)  inches. 

4.  Cut  upper  edge  of  glove. 

a.  Cut  off  one   (1)   inch  to  fit  a  size  three 

(3)  dress. 

b.  Cut  off  two  v'2)   inches  to  fit  a  size  two 
(2)  dress. 

c.  Cut  off  three  (3)   ^Jiches  to  fit  a  size  one 
(1)  dress. 

5.  Fold  back  two  (2)   incites  of  glove  gauntlet  and 
place  glove  up  amd  over  sleeve  plug  until  it 
touches  sleeve. 

6.  Roughen  folded  area  of  glove  and  apply  three 
(3)  coats  of  cement  to  glove  and  sleeve. 

-7.     Roll  glove  gauntlet  up  over  sleeve  and  roll  out 
all  air  bubbles. 

8.  Cut  two  (2)  curved  strips  of  patching  cloth 
using  templates  provided. 

9.  Roughen  and  cement  same  as  for  other  patches  and 
apply  evenly  over  joint  between  glove  and  sleeve. 
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10 .    Turn  dress  inside  out  and  apply  other  strip  in 
a  like  manner. 
B.    Renewing  cuffs. 

1.  Insert  wooden  plug  seune  as  for  gloves. 

2.  Follow  all  steps  outlined  for  replacing  gloves 
with  the  exception,   "DO  NOT  TRIM  OR  CUT  CUFF  EDGE." 

IV.  Proper  care  and  stowage  of  diving  dresses. 

A.  Dresses  have  average  cost  exceeding  $100.00 

B.  To  get  maximum  use  of  diving  dress,  follow  rules 
listed. 

1.  Use  new  dresses  for  He02  diving  until  patched 

2.  Use  proper  patching  procedures 

a.  Never  patch  wet 

b.  Patch  both  inside  and  out 

c.  Renew  chafing  patches  vvhen  needed 

d.  Allow  twenty- four  (2«)  hours  before  using 
for  dry  time 

3.  Never  allow  dresses  to  hang  over  the  side  of  tlirow 
on  deck.    Use  hangers  provided. 

4.  Never  throw  dresses  or  drop  with  hanger  inside, 
as  it  will  cut  the  sleeve  or  dress. 

5.  Mever  stow  dresses  away  wet  or  damp.    Allow  to  dry 
outside  and  inside.     After  each  dive  in  salt  water, 
rinse  off  with  fresh  water. 

V.  Repairing  Belts 

A.  To  repair  belt,  remove  weights  and  sew 

B.  To  repair  shoulder  straps  or  renew,  sew  or  cut  off 
old  ones  and  cut  new  straps,  double  and  sew. 

C.  To  replace  old  buckles,  remove  weight,  replace  with 
new  buckle. 

D.  When  changing  weights,  care  must  be  taken  to  place 
right  emd  left  weights  on  proper  sides. 

5.     Care  and  maintenance 

1.  Remove  all  weights  and  backing  grommet  plates. 

2.  Use  stiff  bristle  brush  to  remove  accumulation 
of  dirt  and  oil  from  leather. 

3.  Apply  thin  coat  of  Neets  Foot  Oil  to  both  sides  of 
belt  and  shoulder  straps. 

4.  Wire  brush  and  shine  backing  grommet  plate. 

5.  Reassemble. 

n. .    Repairing  Shoes 

A      Repair  bent  or  cracked  toe  cap,  remove  and  lightlv 

strike  with  a  hammer,  or  braze  crack. 
3.     To  repair  cracked  sole,  remove  and  pubble  solder. 

C.  To  repair  buckles  or  straps,  remove  and  manufactv* 
new . 

D.  Care  and  maintenance  | 
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1.  Rttnovtt  to«  cap  and  use  a  stiff  briatle  brush  ^ 
to  wipe  off  accumulation  of  dirt  and  oil. 

2.  Apply  a  coat  of  N««ts  Foot  Oil  to  outsida 
laathar  uppar. 

VIII.    Maintaining  tha  talaphona/lifalina  and  air  hosa  ^ 

A.  Making/up 

1.  M^rying  lifeline  and  air  hosa 

a.  Usa  jigger  to  stretch  out  lifeline  betwMn,^ 
jacJcatays  four  (4)  feet  off  deck. 

b.  Connect  air  hose  to  150  psi  air  manifold  with 
female  coupling  toward  the  diver. 

c.  Measure  back  from  jack  plug  thirty-one  (31) 
inches  and  nark  with  chalk. 

d.  Measure  back  twenty-two  (22)  inches  from 
the  first  mark*    Mark  with  chalk. 

e.  Place  female  coupling  of  air  hose  on  first 
mark,  temporarily  stop  off. 

f.  At  second  mark,  take  eight  (8)  turns  around 
telephone/lifeline  and  air  hose,  take  two  (2) 
turns  between  lifeline  and  air  hose  and  tie 
with  square  knot  -  square  knot  is  hidden. 

g.  Continue  every  three  (3}   feet,  leaving  four 
(4)  inches  of  slack  between  air  hose  emd 
lifeline. 

2.  Canvas  Boot 

a.    Used  as  chafing  y 
(1)  Stving  canvas  bcot  on  telephone/lifeline 
and  air  hose 

(a)  Cut  strip  of  #6  canvas  fourteen  (14) 
inches  wide  and  fifty  (50)   feet  long. 

(b)  Double  canvas  and  wrap  around  life- 
line euid  air  hose. 

(c)  Start  sewing  at  second  chalk  mark 
using  a  herringbone  stitch. 

(d)  After  sewing  on  fifty  (50)   feet  piece 
of  cemvas,  secure. 

(e)  If  desired,  a  "fancy  knot"  may  be  put 
at  ends  of  canvas  boot  and  boot 
painted.    Soak  canvas  with  water  and 
paint. 

B.  Testing 

1.     Telephone/lifeline  smd  air  hose 

a.  Visual 

(1)  Check  points  of  wear  a  few  inches  from 

either  end  of  cable  due  to  bending  at  these 
when  under  tension. 

b.  Mechanical 

(1)  Connect  jacks  to  amplifier  and  diver's 
reproducer . 
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(2)  Make'vtrb'il  contact 

(3)  If  no  contact,  teat  for  short  circuit 
with  magger  or  Ohm  Meter 

(a)  There  will  be  a  complete  electrical 
^  circuit  from  the  itetal  sleeve  of  the 

amplifier  to  the  other  plug  through 
the  wires. 

(b)  If  an  open  or  short  circuit  develops 
in  the  jacJc  plug,;  jack  plus  is  re- 
moved and  check  each  wire  until  short 
is  found..    Repair  and  replace  jack  plug. 

2.    Air  Hose 

a.  Visual 

(1)     Inspect  hose  at  points  of  wear  and  at 
each  connection  for  loose  couplings 
and  air  bubbles  under  the  rubber  coating. 

b.  Mechanical 

(1)  Diving  hose  when  manufactured,  is  required 
to  withstemd  a  working  pressure  of  600  psi 
and  a  proof  pressure  of  1200  psi  held  for 
one  minute.    One  length  is  selected  at  ran- 
dom from  each  lot  of  the  same  date  of  manu- 
facture as  a  representative  length  and  s\:bjec- 
ted  to  a  burst  pressure  test  of  2400  psi 
instanteously. 

(2)  Hose  in  storage  over  three  (3)  years  will 
be  surface  inspected  and  hydrostatically 
tested  of  600  psi  concurrent  with  an  axial 
tensile  load  of  2501bs  held  for  one  minute. 

(3)  HcMe  subjected  to  the  burst  pressure  test 
wim  not  be  used  for  diving.  Remove 
couplijigs  and  discard  hose. 

(4)  Upon  reaching  five  (5)  years  from  date  of 
manufacture  and  annually  thereafter  up  to 
and  including  nine  (9)  years,  hose  shall  be 
sub-jected  to  the  above  testing,  and  in  addition, 

yeach  year  a  randomly  selected  hose  representing 
each  lot  shall  be  subjected  to  a  burst  strength 
test  as  in  (1)  above.     This  testing  will  con- 
tinue until  hose  failure  or  until  the  hose 
reaches  the  age  of  10  years,  whichever  comes 
first. 

(5)  Hose  over  three  (3)  years  old  will  not  be 
used  for  diving  at  He02  facilities. 

(6)  If  hydrostatic  test  cannot  be  n»ade,  the 
hose  should  be  subjected  to  a  350  psi  air 

/  pressure  test  with  a  concurrent  elongation 

load  of  250  pounds  on  tiie  coupling  held  for 
one  (1)  minute. 
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(<!•)     If  facilitiaa  ara  not  available  to 
conduct  the  required  teats  and  it  in 
neceesary  to  use  the  hose,  /t  should 
be  subjected  to  a  pressure  at  least 
100%  greater  than  the  maximun  pres- 
sure to  be  applied  topside  and  held 
for  ten  (10)  minutes. 

FORMULA:     Teat  Pressure  -  2(25  +  .71D) 

C.  Maintenance 

1.    Telephone /Li feline 

a.  If  bubble  has  formed  in  outer  rubber  covering 
of  cable. 

(1)  Ptmcture  with  a  pin  and  wrap  with  several 
layers  of  rubber  tape,  using  rubber  cement 
between  each  layer, 

(2)  Cover  rubber  tape  with  friction  tape. 

(3)  Thoroughly  shellac. 

b.  Vulcanize,  if  possible. 

c.  After  repair  and  before  returning  c^le  to  use: 

(1)  Open  jack  plug  and  inspect  forlleaks  in 
sealing  compound  (  . 

(2)  If  leaks  are  apparent,  reseal  b^pouring 
melting  sealing  compound  or  bees\^x  into 
open  end  of  housing  to  within  <-l^^inch 
of  plug. 

d.  Jack  Plug  Removal 

(1)  Unscrew  gland  nut  at  rear  of  plug  housing. 

(2)  Remove  packing 

(3)  Remove  lock  nut  at  front  of  plug  housing 
with  spanner  wrench. 

(4)  Heat  plug  housing  to  soften  the  sealing 
compound .  ^ 

(5)  Slide  plug  housing  b^ck  on  c2U}le  away 
from  plug.  I 

(6)  Loosen  connections  to^plug  terminals  and 
w  remove  plug. 

(7)  Melt  solder  which  securea  stainless,  steel 
core  in  the  anchor  plug,  and  remove  the 
wood  screw  wedge  and  anchor  plug. 

(8)  The  cable  may  be  cut  back  to  the  damaged 
end  and  communication  tested. 

e«     Reassembly  of  jack  plug 

(1)     Slide  gland  nut  and  jack  plug  housing 
onto  cable. 
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(2)  Remove  two  outer  rubber  coverings  for  a 
distance  of  about  four  (4)  inches,  re- 
move rubber  covering  of  stainless  steel 
core  for  four  (4)  inches. 

(3)  Separate  exposed  strands,  core  and  tin 

thoroughly. 

(4)  Slip  anchor  plug  over  tinned  strands  and 
core,  bring  up  as  close  as  possible  to 
rubber  covering. 

(5)  Distribute  strands  and  core  around  cir- 
CTomference  of  hole  in  plug  and  drive  in 
wood  screw  for  wedge. 

(6)  Solder  steel  core  and  wedge  securely 
into  anchor  plug. 

(7)  Cut  off  loose  ends  of  steel  core  even 
with  anchor  plug,  smooth  with  file. 

(8)  Bare  ends  of  conductors  and  twist  to- 
gether into  two   (2)  pairs,   red  with  green 
and  black  with  white. 

(9)  Form  eye  in  end  of  each  pair  and  solder. 
(10)  Pull  plug  housing  down  over  anchor  plug 

as  far  as  possible.     The  length  of  con- 
ductor should  be  about  1/4  inch  out  of 
plug  housing. 
.11)   Several  turns  of  flax  packing  should 
be  inserted  into  gland  and  gland  nut 
screwed  in  tight. 

(12)  Place  thin  leather  washer  over  cc  .due - 
tors  and  attach  conductors  to  plug 
terminals  making  sure  that  red  and 

green  pciirs  are  connected  to  side  terniinal 
and  black  and  white  pair  to  center  ter- 
minal. 

(13)  Pour  irelted  sealinq  compound  or^ beeswax 
into  open  end  of  housing  to  within 
inch  of  plug  seat. 

(14)  T^iile  sealing  .compomd  is  still  soft, 
seat  jack  olug  in  housing,  making  cer- 
tain that  leather  washer  is  properly 
situated  on  seat. 

(15)  Screw  in  locking  nut  and  pull  up  tight. 
2.     Repairing  broken  hose. 

a.  Hose  is  cut  square  and  sealed  with  rutber 

b.  Slip  three   (3)  hose  cla^rps  over  end  of  the 
hose . 

c.  Coat  shank  of  coupling  with  rubber  rere.-.c 
and  clair.p  in  coupling  vise. 

d.  Turn  coupling  vise  handle  unt^l  hose  is  a 
against  shank  of  coupling. 
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First  clamp  i»  placed  in  position  and  set  into 
a  visa.    Screw  up  on  vise  until  clamps  are 
compressed,  and  clamp  screw  holes  are  in  line. 
Clamp  screw  is  them  screwed  in  place, 
f.    Repeat  for  second  and  third  clamp, 

NOTE:    When  storing  hose  on  a  jack  stay  always  bleed 

air  pressure  from  hose  and  prior  to  using  after 
hose  has  not  been  used  for  some  time,  flush 
hose  thoroughly, 

VIII.    Air  Helmet 

A,     Mk  V,  Mod  0 

1.  Renewing  face  plate  glass  and  port  glasses 

a.  Remove  face  plate  guard.     Pour  (4)  8-32 
3/8"  machine  screws, 

b.  Remove  old  glass. 

c.  Clean  face  plate  on  port  witii  wire  brush 
and  scraper. 

d.  Prepare  mixture  of  litharge  and  glycerin 
or  lead  monoxide  (red)  and  glycerin  of 
60/40  proportions.  ^ 
(CAUfiON*    Fait  drying) 

e.  Place  liberally  in  port  ring. 

f.  Place  glass  in  and  tap  in  place  firmly, 

g.  Scrape  off  excess  litharge  mixture  and  wipe 
and  clean  with  rag. 

n.     Replace  port  on  face  plate  guard  and  allow  j 
to  dry  at  least  eight  (8)  hours  prior  to  use. 

2.  Replacing  Secondary  Exhaust  Valve  (Spitcock) 
CAUTION:     Heat  Radiation 

a.  Use  torch  to  melt  solder  from  retaining 
ring. 

b.  Unscrew  retraining  ring. 

c.  Use  torch  to  melt  solder  froirf  valve  and  helmet 
shell. 

Insure  new  vslvc  is  claan. 

e.  Insure  helmet  shell  is  clean  around  valve 
recess. 

f.  Insert  new  valve  and  screw  down  retaining 
ring. 

g.  Soft    solder  retaining  ring  and  helmet  shell. 

h.  Soft  solder  valve  base  to  helmet  shell. 

NOTE:     Caution  must  be  taken  not  to  use  too  much 

heat  as  to  melt  soft  solder  on  the  retaining 
ring  and  helmet. 

3.  Replacing  Air  Regulating  Exhaust  Valve 

a.  Remove  8-32  3/8"  machine  screws  from  valve 
bonnet  guard. 

b.  Unscrew  valve  bonnet. 

c.  Replace  defective  parts   (use  bright  work 
polish  to  clean  and  lap  valve  seat) . 


ERIC 


TIO.^  SHEET  ll-l-9I 

d.  Reassemble  valve. 

e.  Screw  down  valve  bonnet. 

f.  Check  valve  for  proper  setting. 

g.  Replace  valve  bonnet  guard  and  screw  in  the 
2  8-32  screws. 

4.  Replacing  safety  latch, 

a.  ^rive  out  dowel  pin  using  proper  size 
drift  pin. 

b.  Use  torch  to  melt  solder  from  helmet  and 
latch  base. 

c.  TTse  torch  to  melt  solder  from  backing  plate. 

d.  T='ile  down  peened  over  stud. 

e.  use  drift  pin  to  drive  out  stud  and  latch 
base . 

f .  Clean  area  around  hole  for  latch  base. 

g.  Insert  new  latch  base, 

h.  Place  backing  plate  over  latch  base  stud. 

i.  Use  machinest  hammer  to  peen  over  stud, 
j.     Solder  over  stud  and  backing  plate, 
k.     Solde-.-  around  latch  base  and  helmet  shell. 
1.     Place  new  dumb  bell  in  latch  base, 
m.     Insert  dowel  pin  and  peen  over  both  ends. 

MOTE:     Caution  must  be  taken  not  to  pinch  dumb- 
bell base  when  peening  over  dowel  pin. 

5.  Replacing  air  and/or  telephone  goosenecks. 

a.  File  off  rivet. heads. 

b.  Use  torch  to  melt  solder  from  gooseneck  and 
helmet. 

c.  Use  torch  to  melt  solder  from  backing  plate 
and  helmet. 

d.  Replace  gooseneck. 

e.  Insert  through  gooseneck  and  backing  plate. 

f.  Peen  over  rivets, 
q.     Solder  backing  plate  to  helmet, 
h.     Solder  around  aooseneck  and  helmet. 

6.  Install  telephone  transceivers ' in  helmet. 

a.  Remove  transceiver. 

(1)  Disconnect  wires  inside  helmet. 

(2)  Remove  the  two  bracket  nuts. 

(3)  Lift  out  receiver. 

b.  Renovinq  the  helmet  gooseneck  jack. 

(1)  Remove  the  two  holding  screws. 

(2)  Heat  and  remove  sealing  compound. 
3)   Remove  jack  from  gooseneck. 

(4)  Cleaui  gooseneck. 

c.  Replacing  the  helmet  gooseneck  ^ack. 

(1)  Solder  a  12"  insulated  wire  to  each  of 
the  terminals   (If  leads  are  not  finished) 

(2)  Insert  the  jack  in  gooseneck. 

(3)  Insert  the  jack  elerent,  wires  down  into 
the  goooseneck  and  secure  with  two  S/S" 
8-32  machine  screws  and  nuts,  trim  and 
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attach  lead  to  reproducer  and  secure 
unit  in  place. 
(4)  Teat  before  resealing.    Reseal  with 
sealing  compound  (wax  or  electrical 
sealing  compound.    Place  jack  in  contact 
to  keep  from  fouling) . 
d.     Replacing  tranceiver, 

(1)  Place  treuisceiver  in  recess  over  studs. 

(2)  Replace  two  holding  nuts  on  studs  and 
tighten  flown. 

(3)  Splice  3Uid  tape  wires  inside  helmet. 

(4)  Test. 

7.     Renew  helmet  "gasket  in  breastplate. 

a.  Removing  old  gasket. 

b.  Trimming  new  gasket. 

c.  '''it ting  new  gasket. 

d.  Care  and  maintenance  of  gaskets. 

e.  Shimming  of  old  gasket   (gaskets  are  inter- 
changeable) (Recesses  are  different  in  depth) . 

3.     Breastplate  studs. 

a.  Use  torch  to  remove  solder  from  around  stud. 

b.  Clean  stud  and  stxid  hole. 

c.  Solder  in  new  st/ad. 
NOTE:     CAUTION     HEAT  RJ'JXATION. 

EXPLAIN:     Solder  (50/50)   is  used  on  helmet  and 

breastplate  because  of  its  low  melting  point. 
9.     Breastplate  padeyes. 

a.  Use  torch  to  melt  solder  from  backing  plate 
and  breastplate. 

b.  'File  off  peened  over  stud  and  remove  backing 

plate. 

c.  Clean  padeye,  backing  plate  and  breastnlate. 

d.  Insert  padeye . 

e.  Place  backing  plate  over  stud  and  peen  over. 

f.  Solder  backing  plate  and  stud  to  breastplate. 

g.  Solder  padeye  to  breastplate. 

IX,     He02  helmet. 

A.     Standard  Mark  V  Air  Helmet  with  modifications. 

1.     Canister  goosenecks  riveted  to  helmet  and  soft 
solder. 

a.  Receive  C02  absorbent  canister. 

b.  Left  side  -  open  to  helmet. 

c.  Right  side  -  contains  venturi,  system 
(pp.251,   fig  2-34,  pp.252,   fig  2-35). 

(1)  Aspirator  elbow  -  standard  02  hose  threads 
for  aispirator  hose  one  end,  standard 

1/4"  IPS  threads  other.     Use  single  layer 
teflon  tpe  or  02  sealant  to  seal.  Use 
cresent  wrench  to  remove. 

(2)  High  pressure  nozzle  -  receives  aspirator 
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elbow  1/4"  IPS  threaded  end  and  screwed 
into  aspirator  bo^y  with  3/4"  wrench. 
Check  nozzle  with  NO.   72  drill  bit  in- 
verted in  vise  pin. 
( 3)   nischarae  nozzle  (venturi) . 

(a)  Screws  into  bottom  of  aspirator 
body  into  canister. 

(b)  Metal  to  metal  contact. 

(c)  Use  7/8"  wrench  to  remove. 

2.  Canister.  ,        .  ^.   

a.  screws  to  helmet  goosenecks  with  neoprene 
or  koroseal  gaskets  both  sides.     Left  side 
has  canister  screen  recess 

b.  Take  up  nuts  evenly  by  hand,  to  remove  use 
3"  wrench. 

3.  Exhaust  valve. 

a.  Standard  air  regulating  escape  valve. 

b.  Set  2  1/2  turns  heavy. 

4      Air  escape  channel  and  secondary  exnaust. 

a.  Soft  soldered  to  helmet. 

b.  Channel  moved  to  top  of  helmet  with  secondary 
exhaust.  . 

c.  Secondary  exhaust  three  pieces.  Bottom 
section  screwed  to  channel  with  six  (6) 
8-32  3/8"  machine  screws  with  a  rubber 
gasket  inserted.  .  ,^„„^v, 

d.  center. section  screwed  on        special  wrench, 
e      Top  section  screwed  on  hand  tight  only. 

5.     secondary  exhaust  valve   (spit  cock)  removed 

6      Safe^^bill  locking  crevice   (dumbbell)  moved  to 
front  where  spit  cock  was.  i^nrr^^r  used) 

7,     Electric  underwear  gooseneck.    (No  l^^^^^.^^^^L^red 
Riveted  to  a  backing  ring,  peened  and  soft  soldered. 

°-     r:^^^^;:er  to*  backing  ring,  peened  and  soft 

b      HeiSrwith  modifications  and  full  cannister 
weights  approximately  10  3  pounds. 
3.     Associated  equipment. 

1       Air  control  valve .  .  , 

at    S?^dard  valve  with  hexagonal  adaption  for 

hok'^  valve  • 

b.     Hofte  yalve  -  special  1/4"  IPS  threads  one 
end,  02  hose  threads  other. 
2.     Hose  leaders.  ,  _ 

a.  Standard  diving  hose  1^^^®? '  ! 

b.  Aspirator  hose  -  standard  5/16"  02  hose, 

54"  long. 
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X.     Lightweight  mask  repair. 
\,    Non-return  valve. 

1.  Disassemble  and  check  for  defects 

2.  Replace  faulty  parts. 

3.  Clean. 

4.  Reassemble  and  test, 

B.  Air  supply  valve. 

1.  Disassemble  and  check  for  defects 

2.  Replace  faulty  parts. 

3.  Clean  and  reassemble. 

4.  Tighten  down  packing  nut  and  test 

C.  Exhaust  valve. 

1.  Disassemble  and  check  for  defects 

2.  Replace  rubber  disc  if  necessary. 
J.     Tighten  retainer  nut  on  mask. 
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TITLE:     Diving  Equipment  Repair  -  Mk  V  Deep  Sea  Diving 
System  Helmet 

LESSON  TOPIC  OBJECTIVES 

Terminal  Objective 

1.    When  the  student  completes  this  course  he  will  be  able 
to,  givftn  a  Mk  V  Deep  Sea  Diving  System  Helmet,  perform 
the  following  maintenance  so  that  the  equipment  may  be 
used  in  diving  operations:     Replace  port  gleiss,  replace 
breastplate  gasket,  and  replace  breastplate  stud. 
Additional  maintenance-  items  are  to  be  accomplished 
dependent  upon  time  and  equipment  requirements. 

a.  Replace  breastplate  padeye. 

b.  Replace  telephone  jack  in  gooseneck. 

c.  Replace  reproducer. 

d.  Chase  threads  on  the  Air  Gooseneck,  Telephone 
Gooseneck,  and  Breastplate  Studs. 

e.  Replace  safety  locking  device. 

f.  Replace  or  lap  in  the  Supplementary  Exhaust  Valve. 

g.  Lap  in  and  adjust  the  Exhaust  Valve, 

h.  Replace  face  plate -and  gasket. 

i.  Test  communications. 

j.     Make  new  lanyards  for  the  breastplate  eyelets  and 
install  them. 

Enabling  Objectives 

1.     For  each  of  the  repairs /maintenance  requirements 
listed  above: 

a.  Orally  state  the  common  cause (s)  of  the  equipment 
damage/ failure/leak  which  would  lead  to  repairing 

or  replacing  the  specific  piece  of  equipment. 

b.  List,  in  writing,  the  tools  needed  for  the  speci- 
fic repair. 

effectina  the  repair  or  replacement, 
d.     Oraliy  explain  the  importance  of  doing  proper 
repairs—including  results  if  repair  procedures  are 
not  carried  out  properly. 

STUDY  ASSIQIMENT 

Student  Guide,  Volume  K,  Information  Sheet  ll-l-ll 
through  11-1-121,  Job  Sheet  11-  -IJ  through  11-1-2 J 
U.S.  Navy  Diving  Manual,  Volume  1,  paragraph  6.1.1.1  and 
6.5.1.1. 
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STUDY  QUESTIONS 

1.  T^en  replacing  a  port  glass  in  the  MJc  V  Deep  Sea 
Diving  System  Helmet,  which  of  the  following  is  the  mixing 
ratio  of  litharge  and  glycerin? 

a.  two  parts  litharge  to  one  part  glycerin. 

b.  two  parts  glycerin  to  one  part  litharge.' 

c.  one  part  litharge  to  one  part  glycerin.- 

d.  none  of  the  abov^ 

2.  When  replacing  a  safety  latch,  what  tool  is  used  to 
peen  over  the  stud? 


3.  When  replacing  a  helmet  gooseneck  jack,  which  of  the 
following  is  accomplished  first?  Second? 

Reseal  with  sealing  compound. 
Test. 

Insert  the  jack  in  gooseneck. 

4.  What  is  vertigris? 


5.  How  should  helmets,  breastplates,  and  associated 
equipment  be  stored? 


How  can  a  hardworking  spitcock  be  repaired? 


7.  How  often  should  the  exhaust  valve  b^  inspected?  What 
should  you  look  for? 


7^9 


73^ 


ASSIQIMENT  SHEET  11-2 -lA 


\^>^ITLE:     Diving  Equipment  Repair  -  Mk  V  Deep  Sea  Diving 
System  Dress 


LESSON  TOPIC  OBJECTIVES 


Terminal  Objective 

1.    When  the  student  completes  this  course  he  will  be  able 
to,  given  a  Mk  V  Deep  Sea  Diving  System  Dress,  perform 
the  follOT/ing  maintenance  so  that  the  equipment  may 
be  used  in  diving  operations:    P  lacing/ rep  lacing -g^loves, 
patching  a  hole,  air  test  dress  before/after  patching. 
Additional  maintenance  items  are  to  be  acconqplished 
dependent  upon  time  and  equipment  requirements. 

a.  Replacing  lacing  flaps. 

b.  Replacing  crotch  flap. 

c.  Repair  and  patch  torn  rubber  gasket  on  collar. 

d-.     Renew  lead  weights  on  Mk  V  Deep  Sea  Diving  System 
Weight  Belt. 

e.  Renew  straps  and  buckles  on  Mk  V  Deep  Sea  Diving 
System  Shoes. 

f.  Clean  and  preserve  Mk  V  Deep  oea  Diving  System  Shoes 
Enabling  Objectives 

1.     For  each  of  the  rep airs /maintenance  requirements 
listed  above: 

a.  Orally  state  the  common  cause (s)   of  the  equipment 
damage /failure /leak  which  would  lead  to  repairing  or 
replacing  the  specific  piece  of  equipment. 

b.  List,  in  writing,  the  tools  needed  for  the  speci- 
fic repair. 

c.  Explain,  in  writing,  step-by -step  procedures  for 
effecting  the  repair  or  replacement, 

d.  Orally  e3cplain  the  importance  of  doing  proper 
maintenance  to  include  results  if  repair  procedures 
are  not  carried  out  properly. 

STUDY  ASSIGNMENT 

Student  Guide,  Volume  K,  Information  Sheet  11-1 -II  through 

11-1-121,  Job  Sheet  11-2 -IJ  through  11-2 -3J 

U.S.  Navy  Diving  Manual,  Volume  j;.,  paragraph  6.1.1.2  and 

5.5.1-2. 


STUDY  QUESTIONS 


1.  When  repairing  a  torn  Mk  V  Deep  Sea  Diving  System  Dress, 
how  large  should  the  patch  6e? 
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2.  A  newly  patched  dress  cannot  be  used  for  at  least   

hours .  — 

3.  What  size  grominets  are  used  in i  the  lacing  flaps? 

4.  When  putting  gloves  on  a  diving  dress,  how  much  of 
the  glove  upper  edge  should  be  cut  for  a  size  three  dress? 
Size  one? 


5.     How  is  a  diving  dress  checked  for  leaks? 


6.  How  can  you  be  sure  the  glove  is  in  proper  position 
when  re airing  a  diving  dress? 


7.  When  repairing/patching  a  diving  dre* make  ^sure  the 
area  is  clecui  and  dry  by  using 


^1 
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TITLE:     Diving  Equipment  Repair  -  Mk  V  Deep  Sea  Diving 
System  umbilical 

LESSON  TOPIC  OBJECTIVES 

Terminal  Objective 

1.     When  the  student  completes  this  course,  he  will  be- able 
to,  given  components  of  the  Mk  V  Deep  Sea  Diving  Sys- 
tem Umbilical,  perform  the  following  maintenance  so 
that  the  equipment  may  be  used  in  diving  operations: 
Marry  lifeline/'air  hose,  and  repair  or  replace  jack 
plug  on  lifeline,  telephone  cable.     Additional  main- 
tenance items  are  to  be  accomplished  dependent  upon 
time  and  equipment  requirements. 

Enabling  Objectives 

1,     For  each  of  the  repairs/main tenamce  requirements 
listed  aUDOve: 

a.  Orally  state  the  common  cause (s)   of  the  equipment 
damage /failure/ leak  #hich  would  lead  to  repairing  or 
replacing  the  specific  piece  of  equipment. 

b.  List,  in  writing,  the  tools  needed  for  the 
specific  rep-air. 

c.  Explain,  in  writing,  step-by-step  procedures  for 
effecting  the  repair  or  replacement. 

d.  Orally  explain  the  importance  of  doing  proper 
maintenance  to  include  results  if  repair  procedures 
are  not  carried  out  properly. 

STUDY  ASSIGNMENT 

Student  Guide,  Volume  K,  In  formation  Sheet  ll-l-ll  through 
11-1-121,  Job  Sheet  11-3-lJ  and  11-3-2 J 

U.S.  Navy  Diving  Manual,  Volume  I,  paragraphs  6.1-1.3  and 
6.5.1,3.  ^ 

STUDY  'QUESTIONS 

1.  T"7hen  maarying  lifeline  and  air  hose,  how  far  back  from 
Lne  jack  plug  should  the  first  tie  be  made? 


2.  At  what  inter^/als  are  ties  made  on  the  umbilical  of 
a  Mk  V  Deep  Sea  Diving  System? 


3.  When  outting  a  convas  boot 
is  the  piece  of  canvas  used? 


on  an  untoilical,  how  large 
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4.     Hose  stored  for  tvo  years  will  be  surface  inspected 


manufacturer's  tests. 

(a)  Working  Pressure  - 

(b)  Proof  Pressure  - 

(c)  Burst  Pressure  - 

5.  List  2  instances  where  air  hoses  could  not  be  used 
for  diving. 

1. 


2. 


6.     When  reassembling  a  jack  plug,  the  length  of  conduc 


emd 


tested  to 


of  the 


tor  should  be  about 


out  of  plug  housing. 


7. 


When  storing  hose  on  a  jack  stay  always 


from  hose  and  prior  to  using. 


after  hose  has  not  been  used  for  sometime. 


thoroughly. 


9.  Why  is  it  most  intportant  to  inspect  the  lifeline/ 
amplifier  cable  within  1  foot  of  either  end? 
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TITLE:     Diving  Equipment  Repair  -  Mk  V  Deep  Sea  niving 
System  Non-Return  Valve 

LESSON  TOPIC  OBJECTIVES 

Terminal  Objective  • 

When  the  student  completes  this  course  he  will  be  able 
to,  given  a  Mk  V  Deep  Sea  Diving  System  Non-Return 
Valve,  perform  the  following  maintenance  so  that  the 
equipment  may  be  used  in  diving  operations:  Replace 
the  stem  and  s^t,  and  replace  the  spring  and  gasket. 

Enabling  Objectives 

L.     For  each  of  the  repairs/maintenance  requirements 
listed  above: 

a.  Orally  state  the  common  cause (s)  of  the  equipment 
damage/ failure /leak  which  would  lead  to  repairing  or 
reolacing  the  specific  piece  of  equipment. 

b.  "  List,  in  writing,  the  tools  needed  for  the  specific 
repair .yn 

c.  Ex/lkin,  in  writing,  step^by-stap  procedures  for 
effectina  the  repair  or  replacement. 

/       d.     Orally  explain  the  importance  of  doing  proper 

maintenance  to  include  results  if  repair  procedures 
are  not  carried  out  properly. 

STUDY  ASSIGNMENT 

Student  Guide,  Volxiine  K,  Information  Sheet  ll-l-H 
through  11-1-121,  Job  Sheet  11-4-lJ 

U.S.  Navy  Diving  Manua^,  Volume  1,  paragraphs  6.1.1.1 
and  6.5.1. 3. 

STUDY  QUESTIONS 

1.     After  reassembly  of  a  "sorxng  and  ste.m"  non-return 
valve,  an  inspection  reveel^  -di^t  the  leather  gasket  nas 


■1  f^  '  f 
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TITLE:     Diving  Equipment  Repair  -  Mk  V  Deep  Sea  Diving  ^ 
System  Air  Control  valve 

LESSON  TOPIC  OBJECTIVES 


Terminal  Objective 

1.     When  the  student  completes  this  course  he  wil.V  be  able 
to,  given  a  Mk  V  Deep  Sea  Diving  System  Air  Control 
Valve,  perform  the  following  maintenance  so  that  the 
equipment  may  be  used  in  diving  operations:     Lap  in 
needle  valve,  renew  flax  packing  in  packing  gland  and 
adjust  packing  gleuid. 

Enabling  Ob je "Stives 

1.     For  each  of  the  r«ip  airs /maintenance  requirements 
listed  above: 

a.  Orally  state  the  common  cause (s)  of  the  equipment 
damage /failure /leak  which  would  lead  to  repairing  or 
replacing  the  specific  piece  of  equipment. 

b.  List,  in  writing,  the  tools  needed  for  the 
specific  repair. 

c.  Explain,  in  writing,  step-by-step  procedures  for 
effecting  the  repairs  or  replacement. 

d.  Orally  explain  the  importance  of  doing  proper 
maintenance  to  include  results  if  repair  procedures 
are  not  carried  out  properly. 

STUDY  ASSIGNMENT 


Student  Guide,  Volume  X,  Information  Sheet  ll-l-li  throua 
ll-l-ll,  Job  Sheet  11-5-lj 

U.S.  Navy  Diving  Manual,  Volume  1,  paragraphs  6.1.1.3  and 


STUDY  QUESTIONS 


1.  The  Air  Control  Valve  packing  is  adjusted  so  that  the 
valve  will    to 


,  but  und 


enough  so  that  it  can  be 


a   ^  wearing  relatively  clumsy  / 
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SHEET  11-1-lJ 
TITLE:     Diving  Equipment  Repair 
INTRODUCTION 

Properly  maintained  gear  is  safe  gear.    Ttiat  la  the  truth 
plainly  and  simply  stated.     If  you  inspect  the  diving  gear 
b'-fore  diving  with  it,  many  problems- will  be  iminated. 
If  it  is  found  that  repairs  to  diving  equxpmi      are  ne<:»s- 
•arv,  and  they  are  done  properly,  many  problei?."!  will  be 
eliminated.     One  of  the  most  important  jobs  a  diver  has  i3 
maintaining  his  gear. 

This  unit  is  designed  to  provide  you  the  knowledge 
necessary  to  be  able  to  make  repaii-s  and  a  limited  amount 
of  practical  experience  dependent  upon  time  and  equipment 
availability.^    Important  to  remember  in  this  unit  and  on 
your  job  in  a  diving  locker?  (1)   follow  the  Planned 
Maintenance  System  (PMS)   for  routine  periodic  maintenance, 
(2)  inspect  the  equipment  before  (and  after)  each  dive, 
and  (3)  when  maintenance  must  be  perfon^^d,  take  your  time 
a.nd  do  it  right.     Your  life  or  the  life  of  a  fellow  diver 
wi ll"^epend  upon  it! 

REFEBENCES 
•  U.S.  Navy  Diving  Manual,  Volume  1 


it 

V 
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JOB  SHEET  11-1-2J  •  7^/ 

TITLE:     °i^ig9jquip,»,nt  Repair  -  «lc  V  Cap  Saa  Diving  Sys- 

EQUIPMENT  AND  MATERIAL 

Mk  V  Deap  Saa  Diving  Syatam  Halnet  naadino  ranair 
.cr«ririv«r,  hand  wira  bruah,  litharga^d  S?ySarin 

'"ding  block,  Iwd^lJ;,  knife 
iS/l^  n-tarial,  bra.^tplata  ' 


1. 


Renewing  face  plata  glass  and  oort  glasses. 

.  ^*ce  plate  guard.     Four  (4)   8-32  3/8" 

machine  screws.  /  j/ o 

b.  Remove  old  glass 

c.  Clean  faceplate  on  port  with  wire  brush  and  scraper. 
f:-H  •P*"."^^ ^?  °^  lithayge  and  glycerin  or  ^^^^P'"'" 
'"'(™n?  S^i^^r^'"        '''''  proportions. 

e.  Plape  liberally  in  port  ring. 

f.  ^   Place  glass  in  and  tap  in  place  firmly. 

Iiea^*'^?tS  a^^tg?'"*"  mixture  and  wipe  and 

if^ai^f?  port  on  faceplate  guard  and  allow  to  dry 
at  least  eight  (8)  hours  prior  to  use. 

2.  Renew  helmet  gasket  in  breastplate. 

a.  Removing  old  gasket. 

b.  Trimming  new  gasket. 

c.  Fitting  new  gasket. 

d.  Care  and  maintenance  of  gaskets. 

?Jteof«!T^?L*^5.2i*^  gasket  (gaskets  are  interchange.^ le) 
(Recesses  are  different  in  depth)  . 

3.  Breastplate  studs. 

a.  Use  torch  to  remove  solder  from  around  stud. 

b.  Clean  stud  and  stud  hole. 

c.  Solder  in  new  stud. 

NOTE:     CAUTION  I     HEAT  RADIATION 

hff^f'  /''i'^^f  ^^1^^=  *nd  breastplate 

because  of  xts  low  melting  point,  ^ 
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JOB  SHEET  11-2 -IJ 

TITLE:     Diving  Equipment  Repair  -  Mk  V  Deep  Sea  Diving 
System  Dress 

EQUIPMENT  AMD  MATERIALS 

Mk  V  Deep  Sea  Diving  System  Dress  needing  repair,  #4  Good- 
rich glue,  D/C  plug  (5  3/4"  to  3  1/2") ,  roller,  trichlore- 
tholyne,  wire  brush,  scissors,  Mk  V  Deep  Sea  Diving  System 
gloves,  patch  templates,  patching  material,  breastplate 
te»t  stand,  low  pressure  air  system,  chalk. 

1.  Air  testing  for  repair. 

a.  Secure , diving  dress  to  blanked  breastplate. 
(1)  Use  same  method  as  placing  on  the  diver. 

b.  Open  air  valve,  do  not  exceed  two  (2)  pounds  air 
pressure . 

c.  Locate  leaks  and  circle  with  chalk.     If  necessary, 
use  soap  and  water  to  locate  leak. 

d.  Secure  air  pressure. 

e.  Remove  dress  from  blanked  breastplate, 

2.  Repairing  worn  or  torn  dresses. 

a.  Insure  area  to  be  patched  is  dry.     Dry  for 
a  minimum  of  2  4  hours  before  repairing. 

b.  Clean  area  to  be  patched,  use  Trichlorethelyne . 

c.  Trim  loose  threads.  \ 

d.  Measure  and  cut  patch,  cut  one  (1)  inch  larger  than 
hole  to  be  patched,  rounding  all  comers. 

e.  Strip  protecting  cloth  from  patch  and  lay  on  a  flat 
board. 

f.  Roughen  area  with  sand-^^paper  or  clean  with  wire 
brush  or  benzine. 

g.  Apply  three  (3)   ccats  of  B.F.  Goodrich  #4  nibber  cement 
to  both  dress  and  patch  allowing  each  coat  to  dr^'  until 

«        it  is  tacky. 

h.  Lay  patch  on  the  dress  firmly  and  working  from 
center  out  with  a  roller,  remove  all  air  bubbles. 

i-     Use  shears  to  trim  patch  if  edges  curl  or  do  not 

otherwise  stick  to  dress.  ,  ,  , 

j.     Locate  leak  inside  of  dress  and  follow  same  procedure. 

k.     Do  NOT  use  for  twenty-four  (24)  hours. 

1.    Patching  the  crotch. 

(1)  Crotch  patches  applied  tht  sanw  as  other  patches 

with  two  exceptions: 

(a)  a  breastplate  stand  is  used. 

(b)  pressurize  suit  to  1/2  pound. 

1.  Pull  suit  over  the  stand  as  putting  on  stockings 

on  the  foot. 

2.  Follow  same  'procedure  as  for  outer  patches. 

m.     Lacing  flaps  and  grominets. 


'  1 


JOB  SHEET  11-2 -2 J 

ii!  top  and  bottom  of  flap  (s)  for  proper 

alignment  of  new  flap.  c    f  ^ 

i«i  ^J*P?'  3*^^^P  protective  cloth  from  patch 

rf/!SP^i       ^"""^  P*^'^^^*^        outlined  before,  leavSg 
1  1/4;  of  tlie  straight  edge  uncemented,  and  place 
together,  back  to  back.  ^ 
(3)  After  flap  has  set,  cement  area  on  dress  and 
remaining  1  L/4-  of  flap  and  follow  procedure*  out- 
lined before. 

3.     Replacing  gloves  or  cuffs, 
a.     Renewing  gloves. 

(1)  Insert  wooden  plug  in  sleeve,  small  end  facing 
down,  should  extend  out  about  four  (4)  inches. 


(3) 


(2)  Loosen  lower  part  of  elbow  patch  and  Told'back. 
Rougiian  ou#:»ide  of  sleeve  edge  up  about  three 
inches . 

(4)  Cut  upper  edge  of  glove. 

(a)  Cut  off  one  (1)   inch  to  fit  a  size  three  (3) 
dress.  ^ 

(b)  Cut  off  two  (2)   inches  to  fit  a  size  two  (2) 
dress. 

dress^*^  off  three  (3)  inches  to  fit  a  size  one  (1) 

(5)  Fold  back  two  (2)   inches  of  glove  gauntlet  and 
place  glove  up  and  over  sleeve  plug  until  it 
touches  sleeve. 

(6)  Roughen  folded  area  of  glove  and  apply  three  (3) 
coats  of  cement  to  glove  and  sleeve. 

(7)  Roll  glove  gauntlet  up  over- sleeve  and  roll  out 
all  air  bubbles.  t 

(8)  Cut  two  (2)   curved  strips  of  patching  cloth  using 
templates  provided. 

(9)  Roughen  and  cement  same  as  for  other  patches  and 
apply  evenly  over  joint  between  glove- and  sleeve. 

(10)   Turn  dress  inside  out  and  apply  other  strip  in  a' 
like  manner, 
b.     Renewing  cuffs. 

(1)  Insert  wooden  plug  same  as  for  gloves. 

(2)  Follow  all  steps  outlined  for  replacing  gloves 
with  the  exception,   "DO  NOT  TRIM  OR  CUT  CUFF  EDGE". 

Proper  care  for  and  stowing  diving  dresses. 

a.  Dresses  have  average  cost  exceeding  $100.00. 

b.  To  get  maximum  use  of  diving  dress,   follow  rules  listed, 

(1)  Use  new  dresses  for  He02  diving  until  patched. 

(2)  proper  patching  procedures, 
(a)  Never  patch  wet. 


SHEET  11-2-3J  ^ 

(b)  Patch  both  insid«  and  out. 

(c)  Rancw  chaffing  patches  whan  naadad. 

(d)  Allow  tw«nty-four  (24)  hours  bsfoxs  using 
for  dry  tima. 

(3)  N«v«r  allow  draasss  to,  han'g  ov«  tha  slda  or  throw 
on  d«cJc.    Usa  hangars  provldad. 

(4)  Nav«r  throw  drassas  or  drop  with  hangar  insida^ 
it  will  cut  tha  slaava  or  drass. 

(5)  Never  stow  dresses  wet  or  danp.    Allow  to 
dry  outside  and  in.    After  each  dive  in  salt  water, 
rinse  off  with  fresh  water. 
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JOB  SHEET 

TITli :    Diving  Bqnipawnt  Rapair MIc  V  0««p  S«&  Diviiio 
Systam  Oinbil4.cal 

EQlrtPMENT  AND  MATERIAL 

MJc  V  Daap  Saa  Diving  Systam  Onbilical  coraponanta,  150  pai 
air  aupply,  narlina,  knife,  chalk,  Mlc  V  Daap  Saa  Diving 
Systam  Air.  Control  Valva. 

1.  Making  up 

a.    Marrying  Ufalxna  and  air  hoaa 

(1)  Uaa  jiggar  to  atratch  out  lifalina  batwaan  jack- 
stays  four  (4)  faat  off  dack. 

(2)  ,  Connact  air  hoaa  to  150  pai  air  manifold  with 
famala  coupling  toward  tha  divar. 

(3)  Maaaura  back  from  jack plug  thirty-one  (31) 
inches  and  mark  with  chalk. 

(4)  Maaaura  back  twanty-two  (22)  inches  from  first 
mark  and  mark  with  chalk.  / 

(5)  Place  female  coupling  of  air'ltoae  on  first  mark, 
temporarily  stop  off. 

(6)  At  second  mark,  take  eight  (8)  turns  around 
telaphone/lifeLine  and  air  hoaa,  take  two  (2)  turns 
between  lifeline  and  air  hoaa  and  tie  with  square  knot; 
sqxiare  knot  is  hidden. 

(7)  Continue  every  three  (3)  feet,  leaving  foor  (4) 
inches  of  slack  betw<in  air  hose  and  lifeline. 

2.  Repairing/replacintf  Jiick  Plug 

a.  Jack  Plug  Removal 

(1)  tJnacre  /  gland  nut  at  rear  of  plug  housing. 

(2)  Ramcve  packing. 

(  ,)     Remove  lock  nut"  at  front  of  plug  housing  with 
3panner  wrench. 

(4)  Heat  plug  housing  to  soften  the  sealing  com- 
pound. 

(5)  Slide  plug  housing  back  on  cable  away  from 
plug. 

(6)  Loosen  connections  to  plug  terminals  and  remove 
plug. 

(7)  Melt  solder  which  secures  stainless  steel  core  in 
tha  anchor  plug,  emd  resiove  the  wood  screw  wedge  and 
amchor  plug. 

(8)  The  cable  may  be  cut  back  to  the  damaged  end  and 
communication  tested. 

b.  Reassembly  of  Jack  Plug 

(1)  Slide  gland  nut  and  jack  plug  housing  onto  cable. 

(2)  Remove  two  outer  nabber  coverings  for  a  distance 
of  about  four  (4)  inches,  remove  rubber  covering  of 
stainless  steel  core  for  four  (4)  inches. 

(3)  Separate  exposed  strands,  core  and  tin  thoroughly. 
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JOB  SHEET  11- 3-2 J 


(4)  Slip  anchor  plug  over  tinned  strands  and  core, 
bring  up  as  close  as-  possible  to  rubber  covering. 

(5)  Distribute  strands  and  core  around  circumference 
of  hole  in  plug  euid  drive  in  wood  screw  for  wedge. 

(6)  Solder  steel  core  and  wedge  securely  into  aiv^or 
plug. 

(7)  Cut  off  loose  ends  of  steel  core  even  with  anchor 
plug,  smooth  with'  file. 

(8)  Bare  ends  of  conductors  and  twist  together 
into  two  (2)  pairs,  red  with'  green  and 'blacJc  with 
white. 

(9)  Form  eye  in  end  of  each  pair  and  solder. 

(10)  Pull, plug  housing  down  over. anchor  plug  as  far  as 
possible.     The  length  of  conductor  should  be  about 
1/4  inch  out'  of  ^lug  housing. 

(11)  Several  turns  of  flax  packing  should  be  inserted 
into  gland  and  gland  nut  screwed  in  tight. 

(12)  Place  thin  leather  washer  over  conductors  and 
attach  conductors  to  plug  terminals  making  sure  that 
red  and  green  pairs  are  connected  to  side  teiminal  and 
black  and  white  pair  to  center  terminal. 

(13)  Po\ir  melted  sealing  compound  or  beeswax  into  open 
end  of  housing  to  within  1/4  inch  of  plug  seat. 

(14)  While  sealing  compound  is  still  soft,  seat  jack 
plug  in  housing,  making  certain  that  leather  washer 
is  properly  situated  on  seat. 

(15)  Screw  in  locking  nut  and  pull  up  tight. 
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JOB  SHEET  11-4*1J 

TITI£:     Diving  EqiiipnMnt  Repair  *  Mk  V  Deep  Sea  Diving 
System  Non-Ret\izn  Valve 

EQUIPMENT  AND  MATERIAL 

Mk  V  Deep  Sea  Diving  System  Non-Return  Vaive,  T  Wrench, 
Meets  Foot  Oil,  Scribe,  vinegar,  cartridge. 

1.  Stem  and  Seat  Type 

a.  Using  scribe,  remove  leather  gasket  from  non-re- 
ttim  valve. 

b.  Insert  T  wrench  in  slot  or  upper  guide  to  remove 
stem  assembly. 

c.  Inspect  disc  and  spring.    Replace  if  necessary. 

d.  Soak  all  parts,  except  washer,  in  vinegar. 
«,  e.    Apply  Neets  Foot  Oil  to  washer. 

'1  f.    Wipe  all  parts  dry  and  reassemble.  - 

2.  Cartridge  Type. 

a.     Replace  cartridge.     Cartridge  has  eui  arrow  indicating 
.direction  of  air  flow. 
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JOB  SHEET  11-5 -IJ 

TITLE:     Diving  Equipment  Repair  -  Mk  V  Deep  Sea  Diving  *- 
System  Air  Control  Valve. 

EQUIPMENT  AND  MATERIAL* 

Mk  V  Deep  Sea  Diving  System  Air  Control  Valve,  screw  driver, 
flax  packing,  adjustable  wrench,  bright  work  polish,  clean 
rag,  scribe.  - 

It 

1,     Lapping  Needle  Valve,  Renewing  Flar  Packing  in  Packing 
Gland  and  Adjusting  Packing  Gland. 

a.  Remove  valve  wheel  and  bracket. 

b.  Remove  capnut  and  stuffing  box  gland. 

c.  Use  scribe  to  remove  lead  washeifs  and  flax  packing. 

d.  Use  wrench  to  remuve  stuffing  box. 

e.  Remove  copper  washer  and  valve  stem. 

f.  Inspect  disc  (60 *>  angle)   and  seat. 

g.  If  needed,  lap  in  disc  and  seat  with  bright  work 
'  polish. 

h.  Cleeui  disc  and  seat  with  clean  rag  before  reassembling. 

i.  Screw  valve  stem  into  the  stuffing  box. 

j.    Place  copper  ring  into  the  groove  on  top  of 
valve  Dody. 

k.     Insert  valve  stem  into  body  and  tighten  stuffing  box 

wrench  tight. 
1.     Insert  first  lead  washer  over  valve  stem, 
m.     Add  new  flax  packing  rings  staggering  the  batts. 
n;    Insert  second  lead  washer. 

o.     Insert  the  stuffing  box  gland  and  screw  cap  nut  into 
position. 

p.    Adjust  so  that  valve  will  not  turn  easily, 
q.     Replace  screws  in  bracket, 
r.     Replace  valve  wheel, 
s..   Replace  locking  nut. 

t.     Replace  cotter  key  through  locking  nut. 
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INFORMATIOH  SHEET  12-1-11 

TITLE:     Hyp«rb4ric  Chambtr  Optratlon—- 

INTRODUCTION 


.h«ul!        *  ProBrtt.^d  thl.  f.r  in  your  diving  training,  you 

i!kf^!     .  y^""-  attempt*'  to^d) 

«*k.  you  aw.r,.   or  con.clou..   of   :h«  potential  for  dangm/- 

i^tS  ^^^fr^lf:;  r''*/^"  "^^'^  con.dou..  .nd    (2)  provide  you 
hizirr  vouM?\      ''i'****  "  pr.senfd  with  a  potiatial 

hazard,  you  U  know  how  to  raact  and  mlninlza  tha  danger.  The 
training  you  have  received  In  Medicine,  and  the  importance 
placed  on  «.^dlcal  knowledge  throughout   the  diving  communlCT  Is 

Needed  to  complete  your  medical  education  Is  a  familiari- 
zation with  Hyperbaric  Chamber  operation.     The  Hyperbaric,  or 

oJ^!r?«n"^*'!*  ^'  ^••'^  "  '"'"^  injuries  (iecom- 

.«bolls«>  and  is   invaluable  when  it 'a, 
rJ!cJv\f  i  this  unit?  you  will  receive  ina  truct  ion 'on  the 

theory  of  recompression  treatment,  chamber  design  and  operation-- 
on.'rarrrr";*'!"''^  Complete   this  unit,    you  w?il  be  aHe  ro 
operate  the  chamber  under  the  guidance  of  a  diving  supervisor  - 
a  qucllflcation  for  Dlvar.   Second  Class.  supervisor 

This  knowledge,   like,  tha  chamber  itself,   is  something  we  " 

loW.lV  thTtr^t::   '°  emergency  slJuatlo'n 

ala     ir:.  ?h  you  receive  and  the  knowledge  you  acquire, 

als.    like  the  ctiamber.   will  be  invaluable  should  the  situation 
arise  when  nothing  else  will  suffice. 


ASSIGMMEMT  SHEET  X2-^1«1A 

TITLE:     Hyptrbmrlc  Chamber  Optracloa 


LESSOH  TOPIC  OBJECTIVES 
Ttrmlaal  ObJ«cCiv« 

1.     VbttD  thm  scudtat  coaplttCta  this  cours«»  h«  will  b*  abl*  to » 
glT«n  a  diving  Accldanc  r<iqulrlag  CTft«Ua«txc  In  the  Hyperbaric 
CHaabar^  perform  tha  functlona  of  an  outslda  Hyperbaric  Gliambar 
Operator  undfr  cha  guidance  6f  a  diving  supervisor* 

Enabling  Objeccivep 

1.  Given  a  standard  print  of  &  Hyperbaric  System:  > 

a«  Explain^   In  vtitin»»   the  functions  of  the  major  components 
in  t^rms  of  what  they  do  for  the  system* 

b.  Describe/Shovt  by  labelirg»   the  physical  location  of  the 
major  components  and  their  component  parts. 

c.  Describe^   in  writing,   the  tources  of  powfsr  for  the'  supply 
piping  arrangement  and  communications  components* 

d.  Orally  describe  the  modes  of  control. 

e.  List,   in  vritlngy   the  protective  devices  for  the  major 
comy  uents . 

9PNList»   orally,   the-ratlngs  of  thA  major  compoments. 
g*   Describe^   in  vriting.   the  nominal  pipe  or  v^lve  size 
used  throughout  the  Hyp<%rbarlc  Chamber  System. 

h.  List,   in  writing,   the  major  matisriels  used  in  the  major 
components  and  their  component  parts,  and  exp^Taln  why. 

i.  Orally  explain  how  the  components  and  component  parts 
carry  out  their  functlon(s). 

0     j.   Describe,   in  writing,   procedure?  for  pressurlza tion  and 
depressurita t ion  of  the  recompression  chamber. 

k.   Describe,   in  writing,   the  administration  of  He02/02  to  the 
recompression  chamber* 

1.  Describe,   in  writing,   procedures  for  ventilation  of  the  re- 
compression chamber.  s 

m.   Orally  state   the  setpointCs)  and  ieasons  for   the  setpolnt(s) 
in  terms  of  operating  above  or  below  them,  ^for: 

(1)  The  maximum  working  pressure  for  the  chamber. 

(2)  Ventilation  rate,  02,  air. 

n.  Describe,   in  wilting,   the  effects  on  this  system  due   to  the 
air  and  electrical  sources. 

o.  Orally  explain  the  safety  precautions  unique  to  th^a  operation 
of  the  Hyperbaric: Chamber ,   to  include  the  following: 

(1)  Use  of  fire  retardent  material  inside  the  chamber* 

(2)  Release  e'f  dogs  prior  to  depressurizat  ion  of  the  chamber* 
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ASSIGNMENT  SHEET  12-1-2A 
Enabling  ObJ«ctiv»j|  (Cont'd) 

2.  Uad«r  the  guidance  of  tba  instructor,   demonstrate*  procedures 
for  preaaurization  of  th«  chamber,   checking  for  leaks,  and 
normal  operation  of  gaugaa. 

3.  List  situations  common  to  diving,   in  writing,  where  the  Hy- 
perbaric Chamber  would  be  required  for  medical  treatment. 

STUDY  ASSIGNMENT 

U.S.   Navy  Diving  Manual,   Volume  I,   Paragraph  8.4,   Tables  8-4 
and  8«>S. 
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STUDY  QUESTIONS 

1.     Complete   the  followiug  rule  regarding  recompression  treatment: 
"The  effectiveness  of  treatment   decreases  with: 


2.     Upon  reaching  the  surface  following  a  working  dive  ar  a  depth 
of  40   faet,    the  diver  pa^sses  out  within  3  minutes  of  being  aboard 
the  diving  craft.     There   is  no  rr compress  ion  chamber  on  board. 
What  alternatives  are  available   to  the  diving  oupervlsar? 


3,     In  the  ci^^se  above,   which  would  you  personally  recommend?  Why? 


4.  List  thr.->  M.S6S  for  the  recompression  chamber  other  than  treat 
ment  of  decomp -ession  si^^ness  and  gas  embolism. 


a  . 
b  • 
c  * 
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5.  What  is  th«  chiaf  advantage  of  a  two-lock  racompression 
chamber  over  a  one-lock  chamber? 


753 


6.  Recompression  chambers  must  be  able  to  achiave  and  main- 
tain a  pressure  equivalent  of    feet   (   atmospheres 

absolute)  , 

7.  The  outside  tender  has  ultimate  control  of  the  chamber  oper- 
ation and  may.   at  anytime  necessary,   OTerride  tlje  Inside  tender's 
controls. 

a.     True  b.  False 

8.  All  gauges  must  be  checked  to  insure  accuracy: 

a.  before  each  diving  operation. 

b.  weekly 

c .  mbnthly 

d.  annually 

9.  How  many  200  SCF  cylinders  would  be  required  for  an  air  supply 
to  maintain  a   recompression  chamber  of  400  cubic  feet  capacity 
and  working  pressure  of  200  psi? 

10.  What:  are   Che   requirements  of  the  secondary  air  supply  of  a 
recompression  chamber? 

a  . 


b  . 


11.  The  greatest  single  hazard  in  the  use  of  a  recompression  cham- 
ber is  from   \   '  — 


Why? 


12.  What  is  assumed  by  the   rules   on  chamber  ventilation? 
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13.  Why  is  contlnuoua  vanclag  of  the  chamber  undesirable? 


14,   Recompreaa ion  chambers  muse  undergo  a  pressure  test 
a. 
b. 
c. 


NOTETAKING  SHEET  12-1-lN 

XITI.E:     Hy^erbAric  Chamb«r  Op«racloa 

REFERENCES 

U.S. Navy  Diving  Manual,   Volume  I 

NOTETAKING  OUTLINE 

A.     Recompression  Chamber  Theory 

1.  Sicuations  Requiring  Use  o£  a  Recompression  Chamber 
a.  of  diver's   


and 


(1)   „  sicltness 

(2)  

(3)    and    toxicity 

b.  Procedures 

(1)  Using   

(2)  Using'   

(3)   ■   


c  .    Equipment  and 


(1)  gauges 

(2)  diving   

(3)  Lifeboat    releases 

d.    Hyperbaric    therapy  for  non-diving 


in j  ur ies . 

(1)  Gas 
(2) 


(3)  various  conditions  producing 
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«.  Dlv«r  Candidate  Selection  (Pressure  and  02  Tolerance) 
f.  Various  aspects  of  diver  training 

(1)   dives 

(2)    training 

2.   Chamber  design  types  and  basic  operational  requirements 
a.  — — — _  chambers  most  common 

(1)  Made  of    or   

(2)  Steel  double  lock  chamber 

(a)    psi  working  pressure 

(b)    cubic  ft.   total  volume 

1^.  cubic  ft,   inner   lock  volume 

  cubic  ft.   outer  lock  volume 

(3)  Aluminum  double  lock  chamber   (designed  to  replace 
     chambers) 


(a)    psi  working  pressure 

(b)    cubic  ft.    total  volume 

(4 )  Versatile 

(a)  Possible  to  treat   casualties  simul- 
taneous ly  • 

(b)  Tenders  can  be    and  decompressed 

la  the    lock  during  _______  lock  treatment. 

b.   Single  Lock  Chambers 

(1)  Few  itill  in  use 

(2)  Made  of  ' 

(a)   psi  working  pressure 
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(b )  ________  cubic  ft.  volum*  ^ 

(c)  basic  diaadvaaCAgs  is  not  baing  abla  to 
.      tandars  during  tha  traataant. 

c.   Dtslgn  R«qulr«m«nts  (Navy  \x%%) 
(1)   MEDICAL  Lock 

(a)  about  jlnchas  In  diamattr  a 

(b)  u«€d  to  small  itams 
  during  prtaaurlxation  of  tha  .  chatnbtr. 


757 


(2)  Capabla  of  prassurizing  to  ^_____  faat  or 
  paig  minimum. 


(3)  Hava  a  primary  and  sacondary  ____ 

(4)  Hava   .  capability 

(5)  Equippad  with  a    *°<*   

  systam. 


(6) 


(7)  Equippad  with    on  each  lock. 

3.   Air  Supply  Systams 

a.   No  two  alika   (axcapt  raquiramant  for  primary  and  sacond- 
ary  sourca) 

(1)  Primary  supply  is  commonly  a    of   .  . 

  capable  of  prassuriza tion  up  to    psig. 

(a)  Range  from    to    cubic  feat 

Internal  volume  each. 

(b)  Should  contain  enough  air  to  presauriza  the 
chamber  to   pressure  » 
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'758 

(2)  S«condAry  Air  Supply  (commonly  a 


) 


(a)  Should  b«  capablft  of  taking  chamber  to 

.  .  *t  a  rata  of    FPM  minimum. 

(b)  Utfually  connactad  to  tha  chambar  through  a 

  or 


i.    Both  ^   high  prassure 


2. 


can  act  as  an 


reserve , 


supply. 


3^.  Used  to  the  pressurized  air 

(c)  Used  to  ^_  the  primary  air 

b.  Air  supply  lines  must  be  painted 


c.   Exhaust  lines  must  be  painted    or 


d.   Air  oust  beet  current  standards  (US  Navy  Diving  Manual) 

a.  Chamber  must  be  equipped  with   .  .  safety 

set  at  the  proper  pressure   for  the  chamb**r. 
4.   Chamber  Piping  System 

a.  Supply  piping  is  referred  to  as  high  pressure  from  flasks/ 

compressor  to  the  ,   and  low  pressure 

from  th«re  to  the   . 

(1)  High  Pressure  Piping 

(a)   Usually  made   of  ________  to    thick  wall 

  pipe. 
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(b)  Must  b«  Cttccd  to  .  psi 

(2)  Pr«s«ur*  Regulator:  HP  air  to  LP  air 

(a)   3000  psl  to  P«i 

lb)         .  point  ia  tha  system  and  must  ba 

aquippad  with  a  . 

(c)  Various  manuf acturara 

(3)  Low  Prassura  Piping 

(a)  Mada  from  thick  wall  , 
  or    pipe. 


(b)  Tasted  to  Psi 

b.  Exhaust  pipe  is  commonly  mada  of  ^  

galvanised  »  — „ 

c.  Oxygen  and  Helium^Oxy gen  Piping 
(1>   •  .  Piping 

(2)  Regulators  are  commonly       ^  type 

(3)  inside  the  chamber  splits  gas 


into 


d*   Control  Valves 


(1)   Both  A^^d 


(2)   Located   ia  the  system 

to    air  flow. 

e.   Color  Coded 

(1)  Exhaust:   


(2)  Air  Supply: 


(3)   Oxygen  Supply: 


(4)  Ha llum-Oxygen  Supply: 
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S.   Electrical ^  Lighting  and  Coanunica tlon  Systems 

a.  Muac  m««t  strict  design  and  installation  requirements 

(1)  All  wiring  oust  be  of  the   

duty  type,  either    cable  or  in    ■-  . 

(2)  All  switches  and  outlets  must  be  located 
the  chambers. 

(3)  No 

  or  mechanisms  that 

 ,  powered  inside  the  chamber. 

b.  Chamber  illumination  -  best  accomplished  by  -  

lighting. 

(1)  Older  chambers  may  have  interior  lighting  that  meet 
these  requlraent s: 

(fi)  ___________  proof 

(b)  permanent 

(c)  no  lighting 

(d)  Maximum  ________  watt  light  bulb 

(2)  Portable    lights  are  available. 

c.  Communications 
(1)  Primary 

(a)  Diver's   -  as   in  Mk  V,  inside 

(b)  Diver's   ,   guided  radio,  or 

  models  located  outside. 


(2)  Secondary 

(*)  ^ 


(b)  Standard 
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6.  Httllum-Oxygaa  and  Ozygta  Supply 

4.  Gas  1«  k«pt  In  standard    cubic  ft.  bottlaa. 

(1)  At  laast   ^  bottlas  par  baak. 

(2)  At  laast   banks  of  aach  gaa 

b.  Banks  locatad  closa  to  chaabar 

c.  Chack  prior  to  comnanclng 
opar atlons . 

d.  Gas  to  tha  d^var  la  controllad  from    tha 

chambar  with  ^^^_^_„.__._„ 

CD    typa 

7.  Chaabar  Control  System 

a.  Dual  Systam 

(1)  "Two-Way"Control: 

(2)  "One-Way"Concrol: 

b.  Two-way  Control  has  maximum  flexibility 

(1)   __________  tender  can  control  __________  while 

monitoring  passengers/patients. 

(a)  pressure 

(b)    dapth  during  treatment 

(c)  possible  ____^^__,„_  intolerance 

il)   Upon  reaching  desired  dapch,   tender  can 

switch  -.0  ^^^____  way  control. 

(a)  Inside  teuder   can  concentrate  of  » 

(b)  Burden  of   /  

tha  outside  tender. 
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c.  On*-w*y  control  is  for  outsid*    tender  us«  ia  con- 


crolllag 


d.  Chamber  "•t«nd  by"  poaltlon 

(1)  V*lv««  Ara  always  la  atandby  position  whan  tfaa  chambar 

Is 

(a)  Provld««  for  rapid    ia  ch«  tv«at 

an  accident  . 

(b)  Position  is   for  all  chambsrs* 

(2)  Outsids  the  chambsr 

(a )  All  one -way  valves  are   

(b)  All  two-way  valves  are  /   

(3)  Inside  the  chamber 

(a)  All  tvo-way  valves  . 

(b)  Equalization   


B,   Recompression  Chamber   Safety  and  Maintenance 

^*  .  ^  — ^  increases  the  possibility 

of   fire  and/or  explosion. 

a.  A  fire  can  grow  up   to    times  faster  than  normal 

b.  Precautions  to  be  taken: 

   materials 

in  the  chamber 

(a)    or  

(b)  materials  or  any   

M  No   appliances 
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(2)  Bxelud*  All  mmttOttssar/  eonbustibl*  nmtarlaXs 

(a)  VolAtllA  BydroCAtbon  liquids,  a«; 

1..   

I.*  0*"    ■  solutions. 

(b)   ^  ^   or  conbusclblA 


vhlch  mAy  covblnA  with  undAr  prsssurt. 

(3)  Hata  pASAsagsrs  rABOYA  inducing 
prior  CO  AntAring  chA  chAabAr. 

(A)   


(b)  or 


(c)  No    at  AnytimA 

(4)  ProvidA  thA  chAmbAr  with  flAmAproof 

(a)  only  AAcftASAry  Ai^uipmAnC 

(b)  No  wool  or  synthAtic   


(5)  No   firA  Axtlnguishsrs  inslds  th« 

chsab Ar 

c,  Kesp  ,   and    lasidA 

chAnbAt , 

d.  Ke«p  In  full  view  of  occupants. 
2.  Rsconp rsssion  ChanbAr  MAinttnAncs 

a.  IncludAd  in  PlannAd  MAinCAnAncA  Systsn  (PMS) 

b.  PAinCing 

(1)  Only  ____  on  thA  Insida 

(*)  pAint 

(b)   USA  _______  — «  paint  only 

(FSN  8010-577-4739,   or  squivAlAnt) 
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(c)  Only  oa«  co«t  of  prlsttr  (FSN  8010-165-8557 

TT  P-€45) 

(2)  Exterior  surfaca  aay  hav*  oa«  coat  of   

aad  CT#o  coats  of  _  or 


c .  Air  Syacai 


to  oa 


d.  Gausas  ara  chackad  aad  caatad   

C.   Chaabar  Oparatloa  Tachalqua 
1.  Praasurizatloa  Pbaaa 

a.  A  qualiflad    auat  ba 


tha 


chaabar  during  any  chaabar  oparaclon. 

(1)    or    Diving  Officar 


(2) 


Divar 


(3)  Diving 

(A)   

(5) 


Officar 


Daap  Saa  Diving 
or 


Diva  V 


b.  Passangara  auat  raaala  in  an 

poaltlon. 

c.  Pacianti  ahould  ba  in  a   

siblt. 


,  coafortabl 


position,    if  poa 


CO 


d.  Hatch  is  sacurad  vich  "doga" 
a.  Tha  tandar  ascartaina  chat  all  ridars  ara  '* 
  tha    "  and  notlfiaa 


tandar.    (In  casa  of  an  aaargaacy,   chia  procadura.>would  ba 

 ) 
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f.  X\\%  la«ld«  -«nd«r  will  >b«gln  applying   • 

to   the  chaiib«r* 

%           (1)   Obs«rv«  thm  paasengers  for  may  difflculcy  In 
  prQssur«. 


(2)  Any  difficulty  not«d»   ,     tha  d«sc«ttt  and 

.    up  a  faw  ft«t  to  allow  equalization,  thaa 

 .  NOTE:     If  tha  aama  Individual  contlaually  has 


4» 

dlfflculcy.  It  may  bacom#  nacassary  to  placa  hla  la  tha 


for  ramoval  rachar  than  aborting  tha  entlra  Tun 


g.  Rata  of  daacant:     normally    feet  per  minute; 

adjuatabla  according  to  *" 

h.  If  patient  Is  to  breath  oxygen,  he«should  be  doing  so 
before  on  Table  _  or   


1.  When  desTred  depth  Is  attained,  the    tender 

switches  the  control  system  to  the  one-way  system  by  

Che   

 .  ^ 

j.    tender  now  has  operational  control  of  the 

chamber. 

2.   Bottom  Phase 

a.   Ventilation  . 

(1)    Venting  Is  best  but  has  disadvantage! 

(a)  ixceaslvely 

(b)  excessively  •   on  the  air  system 
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•   ,„  vtntllaclon  is  us«d  in  accordanc« 

\         with  .th«  fdllowlag  rwqulr«m«nt*  : 

(a)  When  air  or  H«02  Is  in  use; 

L'  —   cubic  fft«t  per  minute   fcrr  each 

"  at  rest. 

I.*  ^   cubic  feet  per  minute  for  each 

™*»    at  .   (i.e.  tender) 

"  (b)   When  oxyjen  is  in  ase",   the  exhausted 


is  exhausted-  through  th^  demand  mask  directly  into  the  chamber 
  /wh-ich  w.ill .  lead  quiclcly  to      •  levels  of 


k'   "se    )     cubic  feet  per  minute  for  each 

man  at  rest . 

1-  cubic   feet  per  minute  for  each 


man  ao t  at   rest . 


c- 


(?)   Provide  standard  ^  '  '  fo^  each 

chamber  occupant    (FSN  2RD-4241  W59-j290-LF5^     j/sure   ^hat  a 
~—    been  drl^Ijed  larWcli^one  to  prevent 


7 

(A)   Where  02  levels  can  be  monitored  continuously,  pro- 
vide ventilation  to  keep  levels  below   X, 

(5)  Where  calculation  of  chamber  ventilation  has  noAbe^n 
made:  ^  / 

«  out  of   when  using 

air 
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(b)  vtnt  out  of   

wh«n  on  •         ,  ' 

(c)  provid*  mttxlaum  _______  through 

thtt  ch«ab«r  vh«a  vtntlng  with  this  proctdura. 

(6X  ,M«ch«iiics  of  Vantllation 

(a)  Slowly  op«n  _„_____^__  , 

(b)  Hold  d«pth  by  opening  ^_„_____  v«lv« . 

(c)  Incre»8«  tha  volume  of  air  moving  through  tha 

chamber  by  continuing  to  open  the   ,   and  balancing  the 

  with  the    valve. 

*                    (d)    Secure  the  vent  by  slowly  closing  both  valves, 
while  holding  the    steady. 

b.  Before  leaving   the  bottom,   insure  that  the   . 

are    on  the  chamber    • 

c.  Inform  the    tender  that  he  is  leaving  the 

bo t  tom. 

3.   Ascent  Phase  > 

a.  Controlled  by  the   tender. 

b.  Rate  depends  upon  chamber. 

(1)    Treatment  Tables:    F?M 

(2)  Air  Treatment  Tables:  minute  between  stops. 

(3)  Surface  Decompression 

(a)  02:    FPM 

(b)  Air:    F?M  ' 
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 p€compr«a«lon:    FPM 

c,  upon  arrival  at  a  ^   ^  veatilace 

Cha  cha&bar. 

4  *  Tlma  Kaaping 

— tander  ke«pa  time  on  all  evolutions  by 

««ing    «topw«tch«s. 

b.  Watches  are  ^  and  at   the  sane 


tiae  . 


(1)  Start  both  watches  upon  the  surface. 

(2)  Upon  reaching  the  bottom,  notify  the   

  of  descent  tine  and  keep  watches  running. 


(3)  When  leaving  the  bottom: 

  and  .-_  both  watches 

(b)   Notify  log  keeper  of 

(4)  Control  rate  of  ascent  with  the 


.  NOTE:     When  ascending  at  one   foot  per 


minute  on  the  ^  Treatment  Tables,   do  not    the 

ascent  to  balance  lost  time;   stop  the  ascent,  ^  ^  and 

allow  the  time  to  catch  up. 

(5)  Upon  arrival  at  the   ,   stop  and  start  the 

watches,  again  informing  the    ^   of  eljipsed  time 

(6)  When  leaving  the  atop,  again  stop  and  start  the 
watches.  Repeat  the  procedure  ateach  stop. 

(7)  Upon  arriving  on  the  surface,    stop   the  watches  and 
inform  the  log  keeper  of  aacent  time  from  last    to  surface. 
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NOTETAKIHC  SHEET  12-1-15N  ' 
5.  Lot  *n<^  R«cord«  KftAping  for  Chaabftr  Operations 
a.  Log  autc  b«  aalncalnad  for  rtcordlng  any  tv«nc 

during  chamber  opftracions. 

(1)  _  treatment 

(2)    and  colarance  casts 

(3)    dacomp rass lop 

(4)  Any  ochar  usa,   including  _  and 


ttst a  • 


b.    MusC  ba  ACCURATE 

(1)   ^   ,  occupants 

(2)   

(3)  Hamas  of  all  parsonnel  outsida  the  chambar: 

(a)  tandar 

(b)  supervisor 

(c)    officer 

(d)   ^  operators 

(e)  any  other  personnel  concerned  with  the  operation 

(4)   record  of  events 

(a)  ,  »  ai^d   


t  i  ma  s  . 

(b)  personnel  

(c)  time    breathing  is  started  and  stopped 

(d)  any  information  pertinent  to  the  operation 

(5)  All  times  are  received  from  the   „  tender 

or  the  individual  responsible  for  timekeeping. 

(6)  The  log  is  an   ^^^^  document. 
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NAVAI.  SCHOOL  DTVINC  AND  SALVAGE 


SniBA  Diver  A-41V0023 

Sacurlty  Clearance;  None 

Lesson  Topic  1.1  Physical  Conditioning 

20  Hours 

INSTRUCTIONAL  MATERIAL i 
Student  Guides 

Standard  Classroon  EqulpMnt 
Physical  TrainlnK  Dress 
RFFERENCRSi 

U.S. Army  ^ield  Manual  FM21-20 
Manual  of  Physical  Therapy  -  Kovacs 
TFRMINAL  OBJECTIVE 

1.    K'hen  tha  student  conpletas  this  course  he 
will  have  schleved  and  Maintained  a  level 
of  physical  conditioning  sufficient  to 
allcM  hin  to  participate,  without  undue 
phynlcal  stresa,  in  diving  traininp  ac- 
tivities. 
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ENABLING  OBJECTIVES 

1.  During  first  week  of  physical  training,  run 
continuously  for  five  alnutas  and  perforv  five 
repatltlona  of  each  of  the  exercises  included 
In  the  Instructor  Guide. 

2.  During  the  second  week  of  physical  training, 
run  continuously  for  ten  alnutes  and  perfom 
ten  repetitions  of  each  of  the  exercises  In- 
cluded In  the  Instructor  Guide. 

3.  During  the  third  week  of  physical  training, 
run  continuously  for  fifteen  alnutes  and  per- 
foni  fifteen  repetitions  of  each  of  the  exer- 
claes  Included  In  the  Inatructor  Guide.. 

A.  During  the  fourth  week  of  physical  training, 
run  continuously  for  twenty  silnutes  and  per- 
fom twenty  repetitions  of  each  of  the  exer- 
cises contained  in  the  Instructor  Guide. 

CRITERION  TEST 

Each  day's  physical  conditioning  period  Is  a  series 
cf  criterion  t»-sts  allowing  the  Individual  to  achieve 
and  maintain  the  conditioning  level  of  the  fourth 
week's  training. 

miMEWORK 

Volume  A,  Student  Guide,  Infomatlon  Sheet  l-l-ll; 
Assignment  Sheets  1-1-lA  through  1-1-5A 
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OUTLINE  OP  INSTRUCTION 


1«     Introduction  to  the  Lesion. 
A«    Esteblleh  Contect 

B.  Establish  Readiness 

C.  Establish  Effect 


D.  Overview 


2.  Presentation* 


A.     Physical  firnest. 

1.  Anatomical  fitness. 

Possession  of  all  parts 
and  organs  essential  to 
diving.    This  Is  a  func* 
tion  of  the  Medical  De- 
partment and  Is  usually 
done  before  a  laan  is  ac- 
cepted Into  the  diving 
program. 

2.  Physiological  fitness. 

The  diverts  capacity  for 
performance  and  rapid 
recovery « 

3.  To  intelligently  direct 
the  conditioning  of  the 
hu(jian  body«  we  asist  un- 


TNSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


<1 


Introduce  self  end  topic. 

Get  students  ready  to  learn* 

Bring  out  the  need  and  value 
of  the  lesson. 

State  the  learning  (Terminal 
and  Enabling  Objectives.) 


Observe  and  take  notes  as 
neceasary. 
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INSTRUCTOR  ACTIVITY 


darstaiid  tht  way  •Mrciift 
effects  the  several  or- 
gane  and  ayateita  In  the 
body;  and»  we  Muat  know 
the  differerxe  between  fit 
and  unfit. 

R.    The  three  etagea  of  phyalcal 
f ltneaa« 

I.  Toughening  atege. 

Attaining  phyalcal  fltneaa 
la  not  an  overnight  proceaa; 
the  body  mat  go  through 
three  (3)  atagea.    The  flrat 
atage  (a  the  toughening  ataga- 
It  last  for  about  two  (2)  weeka 
while  the  body  goea  through  a 
aoreneaa  and  recovery  period. 
(EXPUIN) 

2«  Slow  Ivprovenent  atage. 

After  the  body  haa  paaaed  through 
the  flrat  atage  of  toughening,  the 
next  atage  la  the  alow  liiproveMnt 
atage.    The  blood  circulation  In 
the  Miaclea  Increaaea  with  exer* 
clae»  and  the  body  aa  a  whole  be* 
coMa  M>re  efficient  phyalcally. 
The  laqiroveMnt  In  performance 
waybe  between  6-10  weaka. 

3.  Sustaining  stage* 
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STUDENT  ACTIVITY 


Prior  to  this  atag*  the 
body  hat  reached  a  level 
of  physical  conditioning 
eatablished  by  exercisea 
in  the  firat  two  atagea. 
It  ia  neceaaary  to  con- 
tinue exerciaing  at  about 
the  aa«e  level  to  retain 
the  condition  developed. 

C.    gyatoM  of  the  body  affected 
by  everciae:    The  aye tana  of 
the  body  effected  by  exerclae 
included  the  akeletal^  ma- 
cular, circulatory,  respire- 
tory  and  the  endocrine  ayatew. 

1.  The  akeletal  ayatew. 

e.  CoMpoaed  of  about  206 
bonea,  and  fumlahea  aup- 
port  for  the  attachoMnt 
of  suae  lea  and  protection 
for  the  vital  organa,  such 
aa  the  brein,  lunga,  and 
the  heart. 

b.  Muacle  action  ahapea  the 
bonea  and  protects  Im- 
portant Joints  in  the  body. 

2.  Muscular  systen. 

Husclea  are  of  three  classi- 
ficationa:  Voluntary,  invol- 
untary an  cardiac.  Involun- 


(3) 


ERIC 


4 


OUTLINE  OF  INSTRUCTIOM  INSTRUCTOR  ACTIVITY 


rary  miscIab  ar«  those 
over  which  we  have  no 
control.    Voluntary  mag* 
clca  are  tha  larger  ske- 
letal Miacles  which  are 
under  control  of  the  In- 
dividual.   Cardiac  auacle 
la  found  in  the  heart  only» 
and  for  all  practical  pur* 
poaea  ia  an  Involuntary 
Muacle*    For  physical  train- 
ing purposes 9  with  the  ex- 
ception of  the  heart,  vol- 
untary wise  lea  are  the  BK>st 
i8q>ortant  group* 

1.  The  cijTculatory  systesi. 

The  functions  of  the  circu- 
latory systev  are  to  trans- 
port blood  to  all  parts  of 
the  body 9  to  remove  waste 
producte  for  disposal p  and 
to  deliver  protecting  and 
repairing  eubatancas  where 
needed.    The  heart »  veins » 
arterlea,  and  capillaries 
for  this  syatea. 

4.  The  respiratory  systea. 

a*  Respiration  mmy  be  defined 
as  the  process  of  drewing 
air,  or  other  breathing  ^dia 
into  the  lungs  to  supply 
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oxygtn;  and  to  rmwv* 
CO2    frcm  thm  blood. 

b.  Th«  ratpiraCory  appara- 
tus of  Ban  conaisca  aa* 
aanclally  of  tha  lunga 
and  tha  air  paaaagaa 
laading  to  tha*. 

c.  With  axarelaa,  our  mis- 
claa  calla  daaand  and  • 
absorb  aora  oxygan  and 
produca  aora  carbon  di- 
oxlda.    Thia  increataa 
tha  carbon  dloxida  pan* 
tial  praasura  in  our 
blood,  thua  wa  braathe 
fastar  and  daapar  during 
axarclsaa. 

S.  Tha  glandular  ayitaa. 

a.  Tha  body  contains  aa veral 
ductlaaa  glanda  which  aa- 
alats  to  control  and  ragu- 
lata  tha  body  procasaaa. 
Ona  of  thaaa  glanda  la  af- 
factad  by  axarclsa  and  la 
known  aa  tha  adranal  gland. 

b.  Action  of  tha  adranal  gland. 
Tha  adranal  gland  provldas 
two  aacratlons.    Adranal In 
anablaa  nan  to  work  at  a 
hlghar  laval  of  axarclsa  and 
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Co  f«tl  good  vhllft  doing 
it.    Competition  if  fre- 
quently one  of  the  best 
weye  to  increeting  the 
outfHit  of  edreneUn* 

The  second  output  of  the 
edrenel  gleod  ie  celled 
Hydrocortieone«    This  m~ 
cretion  givee  one  e  gen*^ 
erel  susteined  level  of 
energy.    Indieiduels  /Crho 
have  e  high  output  i^ 
thie  glend  ere  ml^af.,^ 
euper  energetic »  ^ince 
individuals  differ  in 
their  output  of  tl^ese 
horaone  substances  this 
fact  should  serve  ^as  a 
guide  to  be  very  cere- 
ful  in  the  application 
of  the  overload  princi- 

The  theory  of  **overload*' 
suggssts  that  individuals 
should  not  be  subjected 
to  undue  strain.  Hence 
the  necessity  f>  r  a  well 
co-ordinated  physlcel 
t reining  program  is  ob- 
vious.   It  Is  assentisl 
than  to  plen  a  regular 
prograia  and  to  carry  it 
out.    Adjusting  it  to  the 
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nt«di  of  th«  partlclpantf. 
B«cc«r  too  litcU  th«n  to 
Much,  It  th«  k«y  poln^  of 
thtt  overload  principle. 

I.    SuHMry  -  Rcvttw. 

A.    Physical  fltnaaa. 
*  B.    Thraa  stataa  of  physical  fltiiesa 

C.  SystttM  of  tha  body  affactad  by 
axarciaaa. 

D.  Tho  overload  principle. 
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OtTTLINE  OF  INSTRUCTION 


1.     Introduction  to  tB*  Litton. 

A.  Efttabli«h  Contact 

B.  Eitabllah  Readiness 

C.  Establish  Effect 


D,  Overview 
2.  Presentation. 


A.  Total  fitness  for  diving 
includes  technical »  siental/ 
and  enotional  fitness.  If 
any  of  thesa  are  lacking^ 
diving  effectivess  suffers 
proportionately.  Without 
technical  fitneas  a  diver 
lacks  the  knowledge  and  skill 
to  diva;  without  sbental  and 
emotional  fitness »  he  lacks 
the  ability  and  confidence  to 
dive. 

B.  Physical  fitnass  in  a  diver 
neans  a  whole  and  healthy  body; 
the  capacity  for  skillful  and 
sustainad  perfors^nce;  the  ab- 
ility to  racover  from  exertion 
rapidly;  the  desire  to  complete 
a  designated  task;  and  the  con* 
fidence  to  face  an  eventaullty. 
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STUDENT  ACTIVITY 


Introduce  self  and  topic. 

Get  students  ready  to  learn. 

Bring  out  the  nead  and  yalue 
of  the  lesson. 

State  the  learning  objectives* 

Obaerve  and  take  notes  as 
necessary. 
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C.    Benefits  of  «xerclie« 

1.  Huftcle  tone  !•  improved, 
and  ac  cha  sama  tlM,  mis* 

atranxth  endurance 
era  built. 

2«  Cardto*raaplraCory  endurance 
or  wind »  la  lap roved  through 
a  procaaa  of  opening  up  dor* 
MCic  lung  capacity  to  abaorb 
greater  eaounta  of  oxygen« 

3.  Circulation  of  blood  la  apa* 
edad  and  extended  to  a  greater 
portion  of  the  body  aa  the 
force  exerted  by  exerclaea 
forcea'the  blood  to  aervlce  all 
parte  of  the  body*    The  effici- 
ency and  ef factlveneaa  of  the 
lunga»  heart,  end  blood-veasels 
ia  improved. 

^*  Flexibility       maintained.  A 
Mldnr  ranga  of  muacular  move- 
Bient  le  poaaibla;  and  the  ab* 
illty  la  developed  to  accoapliah 
a  greater  number  of  physicel 
akllla  vith  rapidity. 

5.  Elimination  of  body  weate  aeemi 
to  gradually  become  more  regu- 
lated by  long  atandlng  exerclae 
program. 
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OITTLINE  OF  INSTRUCTIOII  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

6.  Sle«p  is  Improved  because 
nuscles  ere  healthfully 
tired  after  a  bout  of  ex* 
ercise«,    A  product  of  sound 
sleep  Is  a  relief  of  ten- 
sions. 

7.  Eventual  control  of  obesity 
is  poaaible  by  using  up  ex* 
ceaaive  a^ounta  of  fat  pro*- 
ducing  food  eleqienta. 

8.  Susceptibility  to  injury  is 
reduced  through  exercise. 
Muacleap  tendona^  and  Joints 

sre  strengthened.    Injuries  ^ 

such  as  hernia^  ba^atralUp  ^ 
and  sprains  are  leaa  likely 
to  occur  if  wiscles  are  main* 
tained  In  proper  tone, 

9*  Confidence  la  developed  by  ac- 
hieving progressively  oiore  dif- 
ficult taaka  aa  physical  ability 
develops. 

D.    Cooiponents  of  physical  fitness « 

1.  A  sound  body,  free  of  disease 
and  defect,  does  not  in  itself 
constitute  physical  fitness. 
Before  a  diver  can  be  considered 
phyaically  fit  for  diving,  he 
must  develop  the  following  traits 
that  are  an  important  part  of  phy* 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


•lc«l  fltneft. 

«.  Strength  -  Every  diver  needs 
enough  strength  to  perfona 
the  hcevleet  taak  he  may  en- 
counter in  routine  end  ea- 
ergency  ectlvitlee.  Muscles 
increase  in  size,  strength 
and  flmness  vlth  equal  ex- 
ercise.   Without  work,  they 
grow  flabby  and  weak. 

b.  Endurance  -  Each  diver  needs 
suatainlng  power  to  maintain 
hla  perforMnce  without  undue 
fatigue.    There  are  two  typea 
of  endurance. 

1.  Huscular  endurance-Muacular 
endurance  la  characterised 

by  the  ability,  to  perfora  ^ 

continuous    ^o^"^  over  long 
poriods  of  tine. 

2.  Cardio  respiratory  endurance 
-The  developaent  of  wind  en- 
durance is  necessary  to  main- 
tain Biuscular  endurance.  The 
naxinaui  effort  a  nan  can  exert 
over  a  period  of  tine  Is  11- 
nited  by  his  capacity  to  absorb 
oxygen  and  expel  carbon  dioxide. 

c.  Agility.    A  diver  must  be  able  to 
change  direction  quickly,  and  as 

Sl.3>^  (H) 
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faultlftacly  «•  possible.  The 
ability  to  react  inatencly,  & 
to  Maintain  orientation  during 
rapid  chengea  of  body  poaitions, 
BMy  aeve  hia  life. 

d.  Coordination.    Thia  la  the  abi- 
f        lity  to  Mve  all  perta  of  the 
body  in  e  aaooth,  efficient,  & 
concerted  effort.    A  well  co- 
ordinated diver  doea  not  neke 
uaeleaa  wsveaenta.    He  Movea 
with  praciaion  and  accuracy; 
and  thua,  aavea  energy. 

E.  Principleji  of  phyaical  conditioning. 

1.  Progreasion:    Gradual  progreaalon 
fro«  a  low  atate  of  fitness  to  a 
higher  state  is  possible  through 
application  of  a  progressive  pro- 
graai. 

2.  Regularity.    There  Is  no  easy  or 
occeslonal  way  to  develop  phyaical 
fltneaa.    Regularity  of  exercise 

is  a  BMSt,  with  daily  exercise  pre- 
ferred. 

F.  Wani-up  and  cool -off  period.     It'a  a 
fundanenCal  phyalologlcal  principle 
that  Ban  ahould  wana  up  gradually  be- 
fore taking   'trenoua  exercise.  After 
exercising,  one  ahould  keep  active  by 

(12) 


ERIC 


814 


OITTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


walking  or  ptrfoning  som  othar 
■us€ul«r  Activity  until  breathing 
and  taaparature  hava  raturnad  to 
normal;  thua  andlng  tha  cool -off 
parlod. 

ry  -  Ravlav. 

A.  Tha  nead  for  physical  training  In 
diving, 

B.  Tha  banaflta  of  physical  training. 

C.  Tha  coMponanti  of  phyalcal  fltnaaa. 

D.  The  principles  of  physical  fitness, 
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NEMORANDUM 

Prom:    Training  Department 
To:        All  Students 

SubJ :     Physical  Fitness 

DAY    I.    Classroom  -  First  of  two  topics  on  physical  fitness. 

TITLE:  The  Body  and  Physical  Fitness 

DAY    II.  Classroom  -  Second  of  two  topics  on  physical  fitness. 

TITLE:    Concept  of  Developing  Physical 
Fitness 

DAY  III.  Start  Physical  Fitness  Training  In  morning  with  all 
other  students. 

STANDARDS:  1.    The  first  week  the  student  performs  a  minimum 
of  five  repltltlons  per  exercise  (see  attached 
sheets),  and  continuous  running  for  five  minutes. 

2.    The  second  week  should  show  progression  to  ten 
repltlons  per  exercise  and  continuous  running  for 
ten  minutes. 


3.  The  third  week  should  show  progression  to 
fifteen  repltlons  per  exercise  and  continuous  run- 
ning for  fifteen  minutes. 

4.  The  fourth  week,  the  student  should  reach  the 
peak  of  his  conditioning  and  be  able  to  perform 
twenty  repltlons  per  exercise  and  run  continuously 
for  twenty  minutes . 
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V  DP  AND  TOUCH 


SIT  X3PS 


1i  *fl 


TRUNK  Twisr 


WHEM  T3QNE  OrEHUSIASTICAL-LT,  THE  ESCEBCISSS  SHOW  ABOV. 
SBOULO  INCRBASB  ABOOMIW^  STREVBTO  JOID  PUatXBOXITY, 


CAUTIOKS : 


J2S5J«S*?,°?*iS*  V  UP  AMD  TOUCS,  FLEX  MECX  AS  1st 
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^  ^  ^ 

L«t  3.ift  and  l)od7  kirist 


SIOK  V«W  TOP  VltW 


I 


Lajt  lifts 

When  properly  executed  th»s«  •'xcrcisa*  *hould  tuili  bacjc 
%trtn$th,  and  increass  a-wnr  »ll  -wuscla  tone  primarily  in 
Ihe  back,  muscles. 

CAUTIOMS:     Helle  Oexlitigs  -  Always  £Iex  necCt  ao  that  chin 

touchea  cheat,  Thia  im  d«nc  to  preveiit  lew  "back 
atrain. 
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sicar  (a)  cooifr  builosh 


PUSH  UPS 


STSAH  3irci3rx 


PTTSPOSS : 


FRir 


THI3S  irractszs  aas  iirrrMOED  to  buiid  st»e»cts 

THE  A«HS,   fiKOUlDJR  CIRDLJ  HDSCLBS  AXD  ABiHJMIJIAL: 
AjrO  ISCJLIASX  OVBRALl  yLSXABIlITT. 

Pushups  an^  8  count  b«Jy  builder. 

(a)  Inhalft  on  bringing  cK«st  be  grou-na;  exKale  whan 

pushing, 
Cb)  Touch  choat  to   tHo  grvund. 
Cc)  Back,  strength. 
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NAVAL  SCHOOL  DIV 

SCUBA  Diver  A-433-0023 

Security  Clearance  :  None 

Lesson  Top^:     2.1  Decompression  Charting 

20  Hours 

INSTRUCTIONAL  MATERIALS: 

IKS.  Navy  Diving  Manual,  Vol.   I  \ 

Student  Guide 

Standard  Classroom  Equipment 
Overhead  Projector 
Transparencies 
TEimiNAL  OBJECTIVES 

1.     When  the  student  completes  this 
course  he  will  be  able  to, 
(jiven  the  following  diving 
si  tuat ions: 

a.  Normal  working  dive  to  include 
depth,   job  performed,  bottom 
time  and  water  decompression. 

b.  Normal  working  dive  to  include 
depth,   job  performed,  bottom 
time  and  surface  decompression, 
air. 

c.  Normal  working  dive  to  include 
depth,  job  performed,  )Ottom 
time,   and  surface  decompression 


AND  SALVAGE 

TERMINAL  OBJECTIVES (CON ' T) 

Perform  necessary  computations 
correctly,  select  proper  descent/ 
ascent  rates,  select  proper 
decompression  schedules  and,  using 
the  information,  complete  the  Diving 
Chart  and,  if  applicable.  Repetitive 
Dive  Worksheet. 

ENABtiNG  OBJECTIVES 

1.     Decompression  Schedules 

a.  List  the  name  of  each  table  in 
air  and  02  decompression. 

b.  Explain  the  application  of  the 
repetitive  dive  work  sheet, 
recompression  chamber,  breathing 
medias,  depth  guages,  and  time 
pieces. 

c.  Describe  how  the  use  of  various 
diving  equipment  affects 
decompression. 

d.  Define  selected  terms  as  used  in 
air  decompression. 

e.  Describe  the  sequence. of 
computation  for  determining  the 
decompression  schedule  for  a 
repetitive  dive. 

f.  Describe  the  sequence  of  computation 
for  determining  the  selection  of 

the  proper  decompression  schedule 
and  the  rate  of  ascent  to  the 
first  stop. 
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ENABLING  OBJECTIVES  (CON'T) 

g.  Explain-  the  need  for  decompression 
and  decompression  schedules. 

h.  Explain  the  limits  imposed  by  the 
utilization  of  oxygen  for 
decompression. 

i.  Describe  the  conditions  under  which 
the  need  for  additional  decompres- 
sion other  than  that  computed  would 
be  used. 

j.     Describe  the  fundamentals  involved 
in  decompression  when  high 
altitude  diving. 

k.     Describe  the  most  vital  requirements 
of  breathing  media  composition, 
depth  and  time. 

I.     Describe  the  basic  types  of 
decompression  tables. 

2.     Navy  decompression  Tables   (Air)  System 

a.     Given  the  following: 

(1)  Decompression  procedures 

(2)  Standard  Air  Decompression 
Schedu^  s 

No-Decompression  Limits 
Surface  Internal  Credit 
Repetitive  Dive  Time  Table 
Exceptional/Extreme  Exposure 


(3) 


(4) 


(5) 
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(7)  Surface  Decompression  using  02 


(8)  Surface  Decompression  using  air 

(9)  Nitrogen-Oxygen  Equivalent  Air 
Depth  Table 

(10)  Nitrogen-Oxygen  Equivalent 
Exceptional  Exposure 

(11)  Oxygen  Depth  Time  Limits 

(12)  Diving  Charts 

(a)  Explain  the  function (s), 
source  of  information 
required  for  use,  application 
or  use,  and  a  description  of 
the  component. 

(b)  Describe  the  physical  location 
of  each  component  part  within 
the  major  component  and  explain 
the  application  or  use  of  the 
component  part. 

(c)  Describe  how  each  component 
contributes  to  the  control 
accomplished  by  the  use  of 
decompression  schedule  system. 

(d)  Worlc  a  dive  using  the  Standard 
Decompression  Schedule. 

(e)  Work  a  repetitive  dive  using 
the  repetive  dive  worksheet. 

(f)  Work  a  surface  decompression 
dive  using  oxygen. 
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ENABLING  OBJIiCTIVES  (CONT'D) 


(q)  Work  d  surface  decompression 
dive  using  air. 

(h)  Describe  the  use  of  the 
Nitrogen  Air  Equivalent 
Depth  Table. 

(i)  Describe  the  use  of  the 
Oxygen  Partial  Pressure 
and  Oxygen  Depth  Time 
Limits. 

(j)  Given  the  maximum  depth/ 
time  limits  for  each 
component  and  the  maximum 
partial  pressure  limits, 
state  the  setpoint(s) 
and  the  reason  for  the  set- 
point  (s)   in  terms  of  the 
effects  of  operating  above 
or  below  them. 

CKITERION  TEST 

Given  the  following  diving  situations: 

Normal  working  dive  to  include  depth, 
job  performed,  bottom  time  and  water 
decompression. 

Normal  working  dive  to  include  depth, 
job  performed,  bottom  time,  and 
surface  decompression. 

Normal  working  dive  to  include  depth, 
lob  performed,  bottom  time  and  surface 
decompression,  02. 


CRITERION  TEST  (CONT'D) 

Perform  necessary  computations 
correctly,  select  proper  descent/ 
ascent  rates,  select  proper 
decompression  schedule  and,  using 
the  information,  complete  the 
Diving  Chart  and,  if  applicable. 
Repetitive  Dive  Worksheet. 

HOMEWORK 

Volume  A,   Student  Guide 

Day  2  -  Assignment  Shetts 
2-1-9A   thru  2-12A 

Day   3   -  Assignment  Sheets 

2-1-13A  thru  2-1-26A 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


PRESENTATION: 

I.     Air  Decompression 

A.     Discussion:  Nitrogen 

absorption  during  a  dive 

is  directly  related  to 

the  partial  pressure  of  the 

inspired  nitrogen,  with 

particular  emphasis  on 

depth  and  time  duration. 

To  prevent  the  development 

of  decompression  sickness, 

special  tables  have  been 

established.     These  tables 

take  into  consideration 

the  amount  of  nitrogen  absorbed 

by  the  body  tissues  exceeds  a 

certain  critical  amount.  The 

divers  ascent  must  be  delayed 

to  allow  the  removal  of  excess 

nitrogen  through  normal  metabolic 

o 

ERIC 


BE  VERY  DELIBERATE 


AND  POSITIVE  DURING 


DISCUSSION. 
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processes.  Decompression 
sickness  re;  Ots  from  failure 
to  delay  the  ascent  and  to  allow 
this  process  of  gradual  desorption 
to  take  place. 
B.  Definitions: 

1.  Single  Dive  -  Any  dive 
conducted  after  12  hours 
of  a  previous  dive. 

2.  Repetitive  Dive  -  Any 
dive  conducted  within  a 
12  hour  period  of  a 
previous  dive. 

3.  Depth  -  When  used  to 
indicate  the  depth  of  a 
dive  n^fxM.    the  maximum 
depth  attained  during 
the  dive.     Measured  in 

qoc;  feet  of  sea  water. 


(2) 


STUDENT  ACTIVITY 
ALL  DEFINITIONS  ARE 
CONTAINED  IN  READING 
ASSIGNMENT. 
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OUTLINE  OF  INSTRUCTION 

4.  Dive  Schedule  -  Specific 
decompression  procedure 
for  a  given  combination 

4 

of  depth  and  bottom  time 
As  listed  in  the  decom- 
pression table;  Normally 
indicated  in  feet  and 
minutes. 

5.  DecoiL^ression  Stop  - 
Specified  depth  at  which 
a  diver  must  remain  for 
a  specified  length  of 
time  to  eliminate  inert 
gases  from  his  body 
tissues. 

6.  Surface  Interval  -  The 
time  which  a  diver  has 
spent  on  the  surface 
following  a  dive; 
beginning  as  soon  as  the 

8:>o 


INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

ALL  DEFINITIONS 
ARE  CONTAINED  IN 
READING  ASSIGNMENT 
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diver  surfaces  and  ending 
as  soon  as  he  starts  his 
next  descent. 

7.  Residual  Nitrogen  -  Nitrogen 
gas,  that  is  still  dissolved 
in  a  diver's  tissues  after  he 
has  surfaced. 

8.  Repetitive  Group  Designator  - 

A  1 -tter  which  relates  directly 
tc    he  amount  of  Residual  Ni- 
trogen in  a  diver's  body  for 
a  12  hour  period  after  a  dive. 

9.  Residual  Nitrogen  time  -  An 
amount  of  time,   in  minutes, 
which  must  be  added  to  the 
bottom  time  of  a  repetitive 
dive  to  compensate  for  the 
nitrogen  still  in  solution 
in  a  diver's  tissues  from  a 
previous  dive. 

o 
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10.  Equivalent  single  dive 
time  -  A  single  dive  for 
which  the  bottom  time  is 
the  sura  of  residual  nitro- 
gen time,  and  actual  bottom 
time  of  the  planned  repeti- 
tive dive. 

11.  Single  Repetitive  Dive  - 
A    dive  for  which  the  bottom 
time  used  to  select  the 
decompression  schedule  is 
the  sum  of  the  residual 
nitrogen  time  and  the 
actual  bottom  time  of  the 
dive, 

C.     Diving  Records  Abbreviations 

1.  LS  ~  Left  Surface 

2.  RU  -  Reached  Bottom 

3.  LB  -  Left  Bottom 

4.  R  -  Reach  a  stop  833 

er|c  (5) 
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INSTRUCTOR  ACTIVITY 


5.  L  -  Left  a  Stop 

6.  RS  -  Reach  Surface 

7.  TBT  -  Total  Bottom  Time 
a.     Computed  from  leaving 


surface  to  leaving  the 
bottom 

8.     TDT  -  Total  decompression 
time. 

a.     Computed  from  leaving 


9.     TTD  -  Total  time  of  Dive, 
a.     Computed  ftom  leaving 

the  surface  to  reaching 

the  surface. 
Table  Selection 

1.     The  following  are  decompression 


tables  "  W 
a.     USN  Standard  Air  Decompression 
Table 


bottom  to  reaching 


EMPHASIZE 


surface. 
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No  Decompression 
limits  and  Repetitive 
(iroup  designation  table 

c.  SiirfaQ;^  decompression 
table  using  oxygen 

d.  Surface  decompression 
table  using  air, 

2.  Each  decompression  table  has 
specific  conditions  which 
iustify  itVs  selection.  These 
conditions  are  basically  depth 
and  duration  of  the  dive  to  be 
conducted,  availability  of  a 
recompression  chamber,  availability 
of  an  oxyc^en  breathing  system 
within  th<j  chamber,  and  the 
specific  environmental  conditions, 
such  as  sea  state,  water  temp.',  etc. 

3.  Tlu*  residual  nitrog^in  t  inio  table  for 

it!|ictitive  air  dives  provides  835 
o  (  7 ) 


OUTLINE  OF  INSTRUCTION 
information  relating 
to  the  planning  of 
repetitive  dives. 

4,  Ominitted  Decompression  - 
An  emergency  situation 
requiring  recompression 
treatment,    (discussed  in 
greater  detail  in  Chap,  8) 

5.  Equipment:    If  available^ 
use  a  diving  stage  for  all 
in  water  decompression. 
Plan  SCUBA  dives  t( 
eliminate  the  need  i or 
decompression.     If  4ocom- 
pression  ii,  necessary  in 
SCUBA,   tenders  mu3^  rifj  a 
descending  line  with  :narkers 
to  idt;;ntify  the  required 
decompression  stops  df:pths. 
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E.  General  Use  of  Decompression 
Tables 

1.  Rate  of  Descent 

a.  75  FPH 

b.  Rounded  off  to  next 
greater  whole  minute 

2.  Rate  of  Ascent 

a.     60  FPM   (except  Sur-D 
02  Table) 

F.  Variations  in  Rate  of  Ascent 
I.     Condition  -  Rate  of  ascent 

less  than  60  FPM,  delay 
occurs  yreater  than  50  FSW 
a.     Procedure  -  Increase 
bottom  time  by  adding 
to  it  the  total  time  of 
de lay . 

!        Oecompress  according  to 
new  total  bottom  time. 
2.     Condition  -  Rate  of  ascent 
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EMPHASIZE,    &   REPEAT  UNTIL 

ALL  QUESTIONS  ARE  CLEAR 

BEFORE  MOVING  ON  TO  NEXT  TOPIC. 
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less  than  60  FPM,   delay  occurs 
less  than  50  FSW 

a.  Procedure  -  Increase  the 
first  stop  by  the  amount 
of  delayed  time. 

3.  Condition  -  Rate  of  ascent 
greater  than  60  FPM,  No 
decompression  required, 
bottom  time  places  diver 
within  10  mins.  of 
decomi>ress ion  schedule 
requiring  decompression. 

a,     Proceciure  -  Stop  at  10  ft. 
for  l\\e  amount  of  time 
gd  i  ntid . 

4.  Condition    -   Rate  of  ascent 
{jrefit«_'r  than  60  FPM,  decom- 
pression required. 

a.     Prt)(:e(hire  -  Stop  10  ft. 

below  first  sche(3uled  water 

ERIC 
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stop,   for  amount  of 

time  gained. 
G.     Oxygen  use  During  Decompression 

1.  Oxygen  decompression  provides 
significant  savings  in 
decompression  time  as  compared 
to  other  breathing  mediaa. 

2.  Oxygen  partial  pressure 
limits  must  not  be  exceeded  if 
syiiiptoi'.d  of  oxygen  toxicity 
are  Lo  be  avoided. 

3.  No  work   is  performed  by  diver 
when  decompressing  on  oxygen. 

n.     Selection  of  Decompression  Schedule. 

1.  ScJiedules  for  all  tables  are  given 
in  10  ft.  depth  increments. 

2.  Bottom  times  for  all  schedules  are 
usually  in  10  min.  increments. 

3.  Depth  an(i  total  bottom  time 
combinations  form  actual  dives. 

ERIC 
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*SHOW  AND  REVIEW  02  P/P 
Limits  &  02  Depth  time 
limits.     State  set  points 


ASK  QUESTIONS 
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4.  Always  select  exact  or 
next  cjreater  depth, 

5.  Always  select  exact  or 
next  yreater  time. 

6.  Do  not  interpolate 

be tween  decompress i on 
schedul es  * 

7.  Do  not  alter  or  modify 
decompression  schedulers 
without  prior  approval 

of  a  diving  medical  officer. 

8.  Diverts  chest  should  be 
located  as  close  as  pos- 
sible to  the  stop  depth. 

9.  Decompression  stop  times 
bey  in  when  the  diver 
reaches  the  stop  depth. 

10.     l>o  not   include  ascent  time 
as  part  of  stop  time. 


INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 
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11.     If  the  diver  was 

exceptionally  cold  or 
showed  signs  of  extreme 
fatigue  druing  the  dive, 
or  if  his  work  load  was 
relatively  strenuous,  the 
next  longer  decompression 
schedule  should  be  selected. 
This  exception  effects  total 
bottom  time  only,  retain 
same  depth  schedule. 

I.     Exceptional  Exposure 

1.  Exceptional  exposures  are 
shown  in  red  on  the  USN 
standard  air  decompression 
table . 

2.  To  be  used  for  exceptional 
or  emergency  cases  only. 

J.     No  repetiti-Ce  diving 

following  decompression  for 
EBsiC      tixcppt lonal  exposure. 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


EXCEPTION  I  I  I 


ASK  QUESTIONS 
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4.     Use  of  exceptional 

exposure  schedules  requires 
the  authorization  of  the 
Diving  Officer. 

J.     Repetitive  Dives 

1.  Any  dive  performed  within 
12  hours  of  a  previous  dive 
is  a  repetitive  dive. 

2.  The  period  between  dives  is 
the  surface  interval. 

a.  12  hour  maximum 

b.  10  mins.  minimum 

3.  Decompression  following  a 
repetitive  dive  requires 
special  consideration  due  to 
the  residual  nitrogen  from 
the  previous  dive  at  the 
beginning  of  the  repetitive 
dive. 
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4.  ^    Hefer  to  repetitive 

group  designator  assigned 
by  either  standard  air 
table  or  no  decompression 
table. 

5.  Determine  residual  nitrogen 
time  by  using  residual 
nitrogen  time  table  for 
repetitive  air  dives. 

6.  Determine  equivalent  single 
dive  time 

a.  Residual  nitrogen  time  and 
total  bottom  time  =  equiv- 
alent single  dive  time. 

7.  Decompression  schedule  is 
selected  according  to  new 
equivalent  single  dive  time. 

a.     fc^juivdlent  single  dive  times 
which  require  the  use  of 
exceptional  exposure  decom- 

Q     pression  schedules,  should 
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ASK  QUESTIONS 
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Whenever  possible  be 
avoided . 
9.     If  still  another 

repetitive  dive  is  to 
take  place,  the  equiva- 
lent single  dive  time 
from  the  first  repetitive 
dive  should  be  used  to 
determine  proper  scheckUle 
selection. 
K.     Surface  Decompression 

1.     Definition:  A  technique 
for  fulfilling  all  or  a 
portion  of  the  divers 
decompression  obligation 
in  a  recompression  chamber, 
rather  than  in  the  water. 
This  procedure  is  especially 
844  desirable  under  the  following 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


ASK  QUESITONS 


SEE  REPET,  FLOW 
CHARr  FIG.   7  -  1 
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conditions: 

a.     To  provide  comfort 
and  security  for  the 
diver  when  one  or  more 
of  the  following 
conditions  exist. 

(1)  Extremely  cold 
conditions 

(2)  Rough  sea  state 

(3)  Physical  exhaustion 
and  etc. 

2.     Advantayes  of  surface 
Decompression 

a.  Shorter  exposure  time 
in  water. 

b.  Kaintainence  of  constant 
pressure  level  (depth 
control ) 

c: .  Close  observation 


STUDENT  ACTIVITY 
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*'  J  iNbiKUCrOK  ACTIVITY  STUDENT  ACTIVITY 

3.  There  is  no  surface 
decompression  schedule  for 

use  following  an  exceptional  0 
exposure  dive.  SHOW  TRANSPARANCY 

4.  No  repetitive  diving  is 
allowed  following  surface 
decompression 

II.     Air  Diving  Tables 

A.  USN  Standard  Air  Decompression 
Table  and  exceptional  exposure 
table. 

1.  Maximum  depth  and  time 
limits  190'/:60 

2.  The  exceptional  exposure 
schedules  are  printed  in 
red. 

3.  All  schedules  must  be 
rigidly  followed  lo  insure 
maximum  diving  safety. 

4.  Normal  limits  are  not  ex- 
Q             ceeded  without  prior  approval  (18) 

ERIC 
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of  Diving  Officer. 

6.  Obtain  repetitive 
Croup  designator  from 
last  column  reading 
horizontally  across. 

7.  If  no  decompression 
dive,  obtain  repetitive 
group  designator  from 
no  decompression  table. 

8.  No  repetitive  group 
letters  are  listed  for 
except ional  exposures. 

9.  Maintain  good  depth 
control 

HaT\i  of  ascent  between 
slops  not  critical  between  ^ 
stops  less  than  50  FSW.  Delay 
greater  than  50  KSW  could 
result  in  excessive  nitrogen 
absorption. 


INSTRUCTOR  ACTIVITY 


ERIC 


10 


WORK  EXAMPLE 
INTRODUCE  DIVING  CHART 
fHOW  TRANSPARANCY 


STUDENT  ACTIVITY 


ASK  QUESTIONS 


♦STUDENTS  COPY 

EXAMPLE 
\ 


SIS 


(19) 


OUTLINE  OF  INSTRUCTION 

B.     No  decompression  limits 
and  repetitive  group 
designation  table  for 
no  decompression  air  dives. 
1*     Provides  group 

designator  for  no 
decompress  ion  d  i vos 
only,   should  diver 
make  a  repetitive 
d  ive . 

2.     Each  depth  listed  lias 
corresponding  no 
(locompress  ion  t  i mo 
^  limits  given  in  minutes 

This  IS  the  n^iaxi^um 
amt^unt  of  time  a  diver 
may  spend  on  the  bottom 
diid  surface  without 
tiecompression . 


INSTRUCTOn  ACTIVITY 


(STUDEhJT^CTIVITY 

I 


\ 


ASK  QUESTIONS 


8  if) 


OUTLINE  OF  INaTRUCTlON 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


ERIC 


3.  Use  the  exact  or  next 
greater  depth  and  total 
bottom  time. 

4.  To  find  repetitive  group 
designator ; 

a.  Enter  table  on 
exact  or  next 
greater  depth  of 
exposure,  follow 
that  line  to  the 
right  to  the  bottom 
time  equal  to  or 
next  greater  than 
bottom  time  of  the 
dive. 

b.  The  group  Jetter  is 
located  at  the  head 

of  the  vertical  column 
reading  upward. 


4 


ASK  QUESTIONS 


■3 


(21) 


OUTLIhii:  C.  NSTRUCTION 

C.     Residual  Nitrogen  Time 
Table  for  Repetitive  Air 
Dives 

1.  Surface  interval 
time  are  expressed 
in  hours  and  mins. 

2.  tiach  interval  has  two 
limits 

a.  Maximum  light 
^  (top)  not  to 

exceed  12  hours 

b.  Minimum  limit 
(bottom)  at 
least  10  mins. 

j .     F'  i  nd  r e pe  t  i  t  i  V  c  g  roup 
letter  from  previous 
dive  on  diagonal  slope. 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


ASK  QUESTIONS 


So/ 
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OUTLINE  OF  INSTRUCTION 

4.     Enter  table  I 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


ERIC 


\oi  1  zon- 


tally  to  select  the 
appropriate  interval. 
Head  downward  to  bottom 
of  table  to  obtain  new 
repetitive  group  letters . 
Residual  nitrogen  times, 
corresponding  to  the 
depth  of  the  repetitive 
dive  are  given  in  the 
lower  portion  of  the  table. 
Continue  reading  downward 
from  r  ^  ;titive  group 
letter  to  the  row  which 
rei^resents  the  depth  of  the 
repetitive  dive. 
B.     The  time  shown  at  the 

intersection  is  the  residual 
nitrogen  in  minutes  to  be 
upt^lied  to  the  repetitive  dive 


7. 


EMPHASIZE 


WORK  EXAMPLE 


INTRODUC*:  REPT 


DIVE  WORKSHEET 


ASK  QUESTIONS 


STUDENTS  COPY 


EXAMPLE 


(23) 


?S3 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


9.     There  is  one  exception 
to  this  table,   in  some 
instances,  when  the  re- 
petitive dive  is  to  the 
same  or  tjreater  depth  than 
the  previous  dive,  the 
residual  nitrogen  time  may 
txceod  tlie  actual  bottom 
time  of  the  previous  dive. 
In  this  event  use  the  actual 
total  bottom  time  of  the 
prtivioiis  dive  as  the 
residual  nitrogei.  time  in 
dettirm  i  n  1  ntj  equivalent  single 
dive  Li  m> . 


1-     r.t.'pth  and  time  limits  J70/4O 
2,      Rate  of  descent   75  FPM 

a.   Rounded  off  to  next  greater 


Surf<»t:e  Decompression  Table  Using 
Oxycjoii  ,  ' 


snow  TRANSPARANCY 


ERIC 


whole  rr^in. 


(24) 
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OUTLINE  OF   INSTRUCTION  INSTRUCTOR  ACTIVITY 


ASK  QUESTIONS 


ERIC 


STUDENT  ACTIVITY 

3.  Rate  of  ascent 

<, 

a.  Water  Stops:   Use  25 

KFM  to  first  water  stop, 
one  min.   between  stops, 
and  one  min.   for  ascent 
from  30  ft.  water  stop 
to  surface. 

b.  No  water  Stops:  Use 
KPM  rate  of  ascent  to 
surface.     Round  off  to 
next  .greater  whole  min. 

4.  Surface  Interval 
a.   Must  not  exceed  five 

minutes 

(1)  Time  from  JO  ft. 
water  stop  -  one  min. 
( iO  FPM) 

(2)  Time  to  land  diver  on 
duck  and  undress  diver, 
j  misis.    30  seconds 

(25) 


Or  - 


( 

OUTt^INE  OF  INSTRUCTION 

(3)  Time  to  descend 
in  recompression 
chamber  to  40  ft. 
30  seconds   (80  FMP) 

5.     Surfacing  in  Recompression 
Chamber 

a.  Diver  breathes  oxygen 

jr 

continuously  and  without 
interruption  during  the 
40  ft.  chamber  stop.  Vent 
Chamber  regularly. 

b.  Take  two  additional  mins. 
to  surface  with  diver  still 
on  oxygen,    (rate  of  ascent 
20  FPM) 

.     Total  Decompression  Time 
a.    Includes    Ul   times  from 
leaving   the  bottom  to 
reaching  surface  tlic 
seconu  time. 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(26) 


ASK  QUESTIONS 


ERIC 
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OUTLINE  OF  INSTRUCTION 

b.  This  time  may  be 
shortened  only  by 
decreasing  the  amount 
of  time  required  to 
undress  the  diver  on 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


7. 


8. 


deck . 
Oxyyen  breathing 

a.  Diver  goes  on  oxygen 
inunediately  upon 
entering  chamber. 

b.  Must  have  good  mask 

fit  -  no  leaks  permitted 

c.  Oxygen  breattting  time 
starts  upon  reaching 
40  ft.   chamber  stop. 

d.  Diver  remains  at  rest 
throughout  oxygen 
breathing  period. 

In  event  of  oxygen  toxicity 
symptoms  or   failure  of  oxygen 


1 


857 


ASK  QUESTIONS 


outi.inl:  instruction 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


ERIC 


sui)I)1y,  tjive 
decompress  ion  in 
accordance  with  surface 
dec^ompressidv)  air  talkie  - 
disregard  all  time  spent 
on  oxygen* 

Sur  f  acti  Decompress  ion  Tab  le 

Usmq  Air 

K     Maximum  depth  and  time 
19  0/faO 

a.  Used  when  maximum 
limits  for  surface 
decompr  ess  ion  usincj 
oxyqen  are  exceeded . 

b.  02  Failure 

c.  02  Toxicity  Symptoms 
J.      Htjte  of  descent 

7  5  Fl'M    (water)  rounded 
to  next  yreatcr     :\o^  ^  min 
b.    60  ITM  (chamber) 


WORK  EXAMPLE 


SHOW  TRANSPARANCY 


ASK  QUESTIONS 


STUDENTS  COPY  EXAMPLE 


(28) 


OIJTMNK  OK   INSTRUCTION  '        INSTRUCTOR  ACTIVITY 

3.  Rate  of  Ascent 

a.    60  FFM  -  This  rate 

is  used  to  first  wator 
stop,  between  stops, 
and  to  the  surface  in 
the  water  and  chamber. 

4.  Surtdce  Interval 

t 

a.   Time  of  ascent  from  last 
water  stop 

(1)    last  stop  can  be  10 

ft.   or  20  ft.    (60  FPM) 
h.   Time  for  landing  diver  on 
tleck  and  undressing  diver. 

(1)   Not  to  exceed   3  mins.  WORK  EXAMPLE 

30  seconds, 
c:.    J'iine  to  descend  to  first 
chamber  stop 

(1)   Can  be   10  ft.   or   2 ft. 


ERIC 
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STUDENT  ACTIVITY 


ASK  QUESTIONS 


STUDENTS  COPY  EXAMPLE 


05 
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OUTLINE  OF  INSTHUCTION 

Totdl  Decompreasion 
Tiniu 

d.    Included  all  times 
from  leaving  bottom 
to  re;dching  surface 
the  second  time. 
L).   This  time  may  be 
shortened  orilv/  by 
decreasing  the  time 
i^t^tjuired  to  undress 
the  diver  on  deck . 
F.     N I trogen-Oxyyer^  SCUBA  Tables 

1.  Thti  fundamental  principle 
t)f  decompression  from 
nitrogen-oxygen  dives 

IS  t  lie  es  tabl  islinient  of 
un  «**juivdlent  aar  depth. 

2.  Thi.'  e'juivalent  air  depth 
IS   that  depth  at  wliich 
th(j  [jartial  [jressiire  of 

/ 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY  C5l> 

5^ 


ASK  QUESTIONS 


( 


SHOW  N2-02 

TABLE N^OHK  EXAMPLE 


STUDENTS  COPY  EXAMPLE 


(30) 


OUTLINE  OF  instruct: 

nitrogen  in  the 
breathing  bag. 

3.  Using  equivalent  air 
depth  and  the  actual 
bottom  time  of  the  dive, 
the  decompression  schedule 
to  be  used  is  selected  from 
the  U&N  Standard  Air 
Decfompression  Table. 

4.  The  nitrogeTi-oxygen  SCUBA 
Tables  provides  equivalent 
air  depths  for  non-swimniing 
and  swimming  dives.  Mixes 
of  60%,   40%  and  32.5%  oxygen 
are  used. 

5.  Maximum  allowable  bottom  times 
for  these  dives  are  controlled 
by  the  exposure  limits  of 
oxygen  partial  pressure  limits 

3^^4  table. 
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INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


ASK  QUESTIONS 


snow  N2-02  TABLE 
WORK  EXAMPLE 


STUDENTS  COPY 
EXAMPLE 


S65 


(31) 


OUTLINE  OF 


INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT' ACTIVITY 


6.  Exceptional  Exposures 
are  to  be  used  in 
emergency  situation  only, 
and  roust  be  authorized 

by  the  commanding  officer 
of  the  diving  facility 
involved. 

7.  Non-swimming  dive  flow 
settings  are  required  in 
ordnance  disposal  to 
avoid  excessive  sourd 
production  in  the  water. 

G.     Nitrogen-Oxygen  Repetitive  n„  \ 


Dive  Procedure 


1.     Using  the  equivalent  air 


depth,  obtain  repetitive 


group  letter  from  standard 


air  table  or  no  decompression 


table. 


OPTLINE  OF  INSTRliCTION 

2.  Determine  equivalent 
air  depth  for  repetitive 
dive. 

3.  Compute  for  repetitive  - 
dive  according  to  previous 
instructions  for  repetitive 
air  diving . 

4.  Omitted  decompression 
should  be  treated  as^n  ^ 
emergency. 

5.  Surface  decompression 
tables  can  only  be  used  if 
the  emergency  surface  inter- 
val occurs  at  such  a  time  that 
water  stops  are  not  required  or 
have  already  been  completed 
according  to  whichever  table 

is  considered  most  appropriate. 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


WORK  EXAMPLE 
TLACE  ON  CHALKBOARD 


EXCESS 

N2 
ALLOWED 


ASK  QUESTIONS 


ALT 


DEPTH 
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DUTLINB  OP  INSTRUCTION  INSTRUCTOR  ACTIVITY 

H.     Decompression  and 
Altitude  Diving 
1.     Standard  Air  Decompression 
Tables  are  not  safe  for 
altitude  diving. 

a.  Before  start  of  dive 

N2    dissolved  than 
at  surface 

b.  N2  dissolved  at  end 
of  dive  at  alt  tude. 

c.  Body  tolerates  N2 
at  altitude. 

d.  EDU  Report  6-65  will 
*.                        allow  calculation  by 

qualified  diving  med . 
officer . 
G.  Only  tables  in  circula- 
tion are  private  property 
of   Dr,   ALBERT  BUHLMANN 
Kan tons  Hospital 

Zurick,  Switzerland.  (3^) 


SS8 
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^OUTLINE  OP  INSTRUCTION 
SUNMARY 

X«     Air  DecoMpreasion' 

A.  Definitions 

*'  1.  Single 

i 

I  2.   Repetitive  Dive 

I 

3.  Depth 

4 .  Dive  Schedule 

5.  Decompression  Stop 

6.  Surface  Interval 

7.  Residual  Nitrogen 
V     8.  Repetitive  Group  Designator 

9.   Residual  Nitrogen  Time 

10.  Equivalent  Single  Dive  Time 

11.  Single  Repetitive  Dive 

B.  Diving  Record  Abbreviations 
I .  LS 

RB 

3.  LB 

4.  R- 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


8S9 
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OUTLINE  OP  INSTRUCTION 

6.  RS 

7.  TBT 

8.  TDT 

9.  TTD 

m 

C.  Table  Selection 

D.  General  Use  of  Decompression  Tables 

1 .  Rate  of  ascent 

2.  Rate  of  descent 

3.  Variations  in  rate  of  ascent 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


E 
F 
G 
H 


Oxygen  use  during  decompression 
Selection  of  decompression  schedule 
Exceptional  "Exposure 
Repetitive  Dives 


r 


II,  Surface  Decomptession 

III.  Air  Diving  Tables 

A.  USN  STandard  Air  Decompression  Table 
and  exceptional  exposure  table. 

b.  No  decompression  limits  and 

repetitive  group  designation  table 
for  no  decompression  air  dives. 
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OUTLINE  OF   INSTRUCTION  INSTRUCTOR  APTivt-pv 

IN&IKULTOR  ACTIVITY  STUDENT  ACTIVITY 

C.  Residual  nitroytin 

timetable  for  repetitive 
air  dives. 

O.  Surface  decompression  using  ^ 
oxygen 

E.  Surface  decompression  using 
a  1  r 

F.  Nitrogen-Oxygen  SCUBA  Tables  " 

G.  Nitrogen-Oxygen  repetitive 
dive  procedure 

H.  Decompress ic     ^nd  altitude 
diving. 
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J.    M'lOn  the  student  completes  this  course p 
he  will  be  ahle  to  »  given  the  folloulnp 
dlvlnp  situations: 

Normal  working  dive  to  Include  dfjichp  1o>^ 
bottom  time  and  water  decompresa ton.    Nonsal . 
worklnR  dive  to  Include  depth »  Job,  botton 
time  and  surface  decompression*  Normal  I'orklnp 
dive  to  Include  depths  Joh^  bottom  time  and 
surface  decompression,  02. 

Perforr  necessary  computations  correctlyp 
select  proper  descent/ascent  rates,  select 
proper  decompression  schedule  andp  using  the 
Information,  complete  the  OlvlnR  Chart  andp 
If  Appllcablep  Repetitive  Dive  i:ork  Sheet. 


2.    l^ien  the  student  completes  this  course »  he  will 
be  Able  to,  Riven  a  dlvlnR  situation  and  a  sheet 
containing  formulas  used  in  dlvloR,  select  the 
applicable  fonnula(s)  and  solve  the  problem  posed 
In  the  situation. 

FKABLXNC  OBJrCTIVES 

1.    DFFTN'F  and  DESCFTBr,  In  wrltlnpp  term.<i  uKcd  In 
^Ivlnp  Physics.  S 

?•     nFSrmrp  in  vrlttnRp  the  folloKlnR  as  to  hoi/  the^' 
affect  the  diver  underwater; 

a.  Boyle's  l.au 

b.  rhirlt-s*  Uu 


c.    nalton*s  lav 


d.    Henry's  f  at' 


ENABI  rir  OIURCTTVES  (<V)NT»n) 

e.    Heat  Transfer 

f •    Sound  Transolsslon 

g.    l-iRht  FefracClon 

J.    Orallv  DTPLAiri  the  application 
and  use  of  all  dlvinp.  forwulas. 

rniTFRION  TEST 
None 

HOUtVORK 

Volume  A,  StiiJ«nr  nii1i|(>,  AHnl^nin^^nl 
2- 1-1 A  through  2-1-8A 
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nimiNr  of  instpuction 

IMTROni!CTION  TO  THE  LESSON  i 
K    Establlab  contact 


2,    Establish  readiness 


3*  Establish  effect 
4»  Overview 


PRf SFNTATTON: 


K     BASIC  CONCEPT  OF  JWTTER: 

a.    Physics  is  the  science  of 
natter  and  energy  and  their 
interactions. 

Matter  Is  the  substance  of 
which  the  universe  Is  conposed. 

c.  Energy  la  the  force  which  work 
upon  and  vltiiln  the  substance* 

d.  An  element  is  the  slnpllst  form 
of  natter  which  exhibits  distinct 
physical  and  chemical  properties^ 
and  cannot  be  brol  en  up  Into  otlier 
more  haslc  forms  by  chemical  neans 


iKSTRiirrnR  activity 


STUnENT  ACTTVITY 


1.  Introduce  self  arid 
topic. 

2.  Get  students  ready  to 
learn.   Create   interest • 

Brine  owt  need  and 
value  of  the  lesson* 

4*    State  the  Terminal 

Objettiye  and,  briefly, 
the  Enabling  Objectives* 


TAKE  NOTES  AS  PEEMED 
NECESSARY. 


( 


4 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


e.    The  Atom  la  the  sDallest 
particle  of  aecter  which 
carries  the  specific 
properties  of  an  eleaient. 

!•    Molecules  are  fonied  fron 
groups  of  atosis^  and 
usually  exhibit  different 
properties  than  any  of  the 

contributing  atoms,  H 
THE  THREE  STATES  OF  MATTER: 

1.  Solids  -  Have  definite 
welftht^  shape »  and  volume. 

2.  Mqulda  -  Have  definite 
volisue  and  weighty  hut  take 
the  shape  of  their  container. 

3.  Cases  -  Have  definite  wAlght 
and  occupy  space »  but  lacks 
definite  volune  or  shape. 

h.    The  state  In  which  a  particular 
substance  exists  depends  upon 
two  factors: 

1 «    Principally^  Temperature 
2.     Partial ly^  Pressure 
J.     UNITS  OF  MEASHREMFNT 


The  metric  system  is  currently 
used  In  almost  every  country  In 
the  world  except  the  English 
speaking  ones»  and  It  Is  widely 
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OUTLINE  OF  IWSTRUCTIOH  INSTPUCTOR 

usad  throughout  the  ^ 
•clentlflc  community. 

1«    The  principle  unit  of  lenp.th 
la  the  meter. 

a.    one  meter  «  38.17  Ins. 

h.     1000  meters  -  1  kilometer 
(about  .64  ml.) 

c.     For  measuring  smaller 
lengths  millimeter  (mm) 
or  centimeter  (cm)  are  used. 

2.  The  metric  system  uses  its  units 
of  length  squared  to  measure  area* 

A.     One  square  meter  ■  10,000  sq.  cm. 

3.  Units  of  voluine  ;^re  units  of  Jengch 
cubed. 

a.  1,000  cubic  centimeter  *  1  liter 
(1,000  cc) 

b.  1  liter      n.noi  cubic  meters. 

A,    The  kllogrAn  Is  the  standard  metric 
unit  of  v;elnht  and  mass,    ^or  smaller 
masses  the  gran  and  inllllp,ram  are  used. 

a.  lOrtO  gina  -  1  kllograro  -  1,1  pounds 

b.  1000  milllKrams  •  1  gram 

5.    The  most  coimonly  used  metric  unit  of 
pressure  Is  kilograms  per  aguare 

Q  Aentlneter.  (Up./cin2) 

ERIC   


ACTIVITY 


STUBENT  ACTIVITY 


I1IPIIASI7.E 


OUTLINE  OP  INSTPUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


b.    PahrttnlMic  and  c«lalu« 
tMiparatura  scales. 

1.  Count r las  that  tiaa  the 
Enftllah  aystaM  generally  eaploy 
the  fahrenhalt  acala.  Water 
bolls  at  212*F  and  freezes  at 

2.  Countries  that  use  the  aetrlc 
systeai,  and  aost  scientific 
laboratorlea,  use  the  celslus 
scale.    Water  boils  at  100*c 
and  freeses  at  0*c. 

3.  Conversion  of  Temperature 
Scales 


a.    Fahrenheit  to  Celsius 


WORK  EXAMPLE 


C»5/g  (F-37) 


(1)  Substract  32  from 
readlnft. 


(2)  Bultiply  the  result  by 
5/ft. 


Celsius  to  Fahrenheit 


WORK  EXAMPLE 


F-(0/5XC)  +  32 


(1)  Multiply  0/5  X  c  reaiilng 


(2)  Add  32  to  the  result. 
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OUTLIME  OF  IMSTRUCTinN  INSTRl'CTOP  ACTIVITY  STUDENT  ACTIVITY 

e.    Teat  energy  la  maasurftd  In 
BTU*fl  or  calorlaa, 

!•    BTII      RrlClah  Thanial 
Unit  -  la  tha  wount  of 
heat  needed  to  ralaa  the 
temperature  of  one  pcund 
of  water  one  degree 
fahrenhelt, 

2.    A  calorie  la  the  annunt 

of  heat  required  to  ralae  one 
graM  of  water  one  degree 
celsiuR. 

d.    Heat       transfer  la  accomplished  by 
one  of  three  methoda^  or  by  a 
combination  of  them* 

1.  Conduction  la  the  direct 
tranamiaalon  of  heat  from 
molecule  to  molecule^  or 
through  materlala  that  are 
in  direct  contact  with  each 
others 

2.  Oonvectlon  la  the  tranamlasion  of 
heat  by  the  movement  of  a  liquid 
or  a  gas^  aa  in  an  auto  engine. 

1*    Padlatlon  ia  the  tranamiaalon  of 
heat  by  ELECTFOMAGNETIC  WAVES  of 
EHERCY.    Heat  from  the  B\m^ 
electric  heatera^  and  fireplaces 
are  primarily  radiant  heat« 
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OiiTIJNE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


1.    Preasiira  In  DlvlnR 

a.    Kmy  Point* 

.   1.    Prettsure       da fined  as  a 
forca  acting  upon  a 
pavtlcular  araa  of  natter. 
It  la  neaaured  in  pounUa 
per  square  centlvieter  In 
the  metric  ayateai  <KG/cin2) 

2.    Force  Is  push  or  pull 
measured  in  pounds. 

^.    Area  Is  the  surface  that 
force  la  exerted  upon. 

4.    Any  diver p  at  any  depths 
muAt  he  in  pressure  balance 
with  the  forcea  at  that  depth. 

5*    Any  conaide ration  of  pressure 
•list  always  he  thought  of  in 
terma  of  attaining 
maintaining  pressure  balance. 

h.    Types  of  Pressures 

K  Atmospheric:  The  pressure  of 
the  atmoaphere^  considered  to 
he  constant  at  sea  levels  and 
acta  on  all  thlnga  in  all 
directions.  At  sea  level  the 
atmosphere  weighs  14.7  pal  or 
I  Kn/cm2. 


OUTLINE  OF  INSTRUCTION  INSTPJTTnR  ACTIVITY  STUDENT  ACTIVITY 

2.    Cage:  Presaur* 

cxorted  on  any  aubMrged 
oh j act.    Gaga  preaaura 
la  xero  at  aaa  level ,  and 
la  maaaurad  In  palR* 

1«    Baroaiatrlci  Raaentlally 
the  aane  aa  ataoapharlc  but 

varying  with  veathar  conditional 
expreaaed  In  tetna  of  the 
weight  of  a  colmn  of  mercury 
(atandard  praaaure  29.92  ina.  of 
mercury  or  760  millimeters  of 
mercury,  (imhe) 

AhAAliir^t    The  total  preflsure 
being  exerted^  gaaea. plus  one 
atmosphere*    Measured  as 
pounds  per  square  inch  absolute 
palai 

4.    The  composition  of  dry  air 

a.    Component  percent  by  volume 

1.  Nitrogen  7fl.08A 

2.  Oxygen  20,9A6 
1.  Carbon  Dioxide  .031 
A.    Fare  gases 

a.  Meon 


8S2 


h.  Ilellun 
c.  Krypcon 


.003 


HITI.INE  OF  INRTRIICTIOM 

Hydrogen 
c .  Ttenon 

f*    Radon  «ona 

Carbon  Monoxide 

5,    fcMnnonly  Simplified  as; 

a.    Nitrogen  7^ 

h.    Oxyr.cn  21 

^»    Oxygen  (02) 

K    ExlsCA  freely  In 
diatomic  atate. 

2.    Colorless^  odorlesa^  and 
taatelesfl* 

1«     readily  comblnea  with  otlier 
elenenta. 

A«     Only  gaa  t!iat  can  sustain 

S«     16%  inlnlniiin  reqiilri^d  to 
.sustain  life!  ar  nea  levei, 

hairaful   to  the  body. 

7.     Support fj  combitntlon^  tut  door 
not  burn,  r.atter  can  not  burn 
imK^ir*  oxygen  ir.  present. 

O 
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lI!STR(?rTnR  ACTTVITY 


PIPIIASTZn 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDEmT  ACTIVITY 


C.     Nitrogen  (N2) 

1.  Physiologically  inert. 

2.  Colorless,  ordorless, 
and  tasteless. 


3.     Nitrogen  narcosis  is 
a  disorder  resulting 
from  the  anesthetic 
properties  of  nitrogen 

breathed  under  pressure.  EMPHASIZE 
Can  result  in  a  :*oss  of 
orientation  and  judge- 
ment by  a  diver. 

D.     Helium  (HE) 

1.  Exists  in  a  monatomic 
state . 

2.  Colorless,  odorless,  and 
tasteless. 


3.  Almost t  totally  inert  and 

insoluble  in  water.  EMPHASIZE 

4.  Seven  times  lighter  than 
air. 

5.  Used  in  diving  to  elimin- 
ate nitrogen  narcosis  in 
deep  diving  operations. 

6.  Disadvantages 

a.     Voice  distortion  - 
Donald  Duck  Effect. 


ERJC 

b.    High  thermal  conductivity.  (•>) 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


E. 


F. 


erIc  S  6 


Hydrogen  (H2) 

1.  Exists  In  diatonic 
state. 

2.  ColorlesSi  odorless 
and  tasteless. 


2,     Rarely  found  in  free 
state  on  earth,  but 
very  abundant  in  the 
rest  of  the  Universe, 
the  Bun  and  stars  are 
almost  pure  hydrogen. 

4.  Lightest  of  all  elenents. 

5.  Violently  explosive  in 
the  presence  of  mure 
than  5.3%  oxygen. 

6.  Hydrogen  has  been  used 
in  diving,  but  the 
hazards  have  limited  its 
use  to  little  more  than 
experimentation. 

Neon  (NE) 

1.  Exists  in  a  monatoroic 
state. 

2.  Colorless,  odorless,  and 
tasteless. 

3.  Good  conductor  of  elec-  QO 
tricity  at  very  low 

pressures.  oriSA 


outline:  of  INilTRUCTION 


4.  Glows  with  distinctive 
ordiige-red  color. 

5.  Has  been  used  experi- 
mentin^g  in  diving. 

Carbon  Dixoide  (C02) 

1.     Exists  in  a  diatomic 
state . 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(to 


2*     Colorless,  odorless, 
and  tasteless  in  low 
percentages,  has  an 
acid  taete  and  odor 
in  greater  concentrations. 

3.  Natural  by-pr6duct  of 
respiration* 

4.  For  divers  the  two  main, 
concerns  with  C02  are 
control  of  the  quantity  in 
the  breathing  supply,  and 
removal  of  the  exhaust 
after  breathing. 

5.  In  high  concentrations  C02 
can  be  ext:*emely  toxic • 

H.     Carbon  Monoxide  (CO) 

1.     Exists  in  a  monatomic 
state . 


SS,9 


SSH 
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2.  Does  not  occur  in  quantity 
in  the  air, 

3.  Most  commonly  found  in  the 
exhaust  of  internal  combustion 
engines* 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIIVTY 


STUDENT  ACTIVITY 


4.     Highly  poisonous  to  man. 

5*     Odorless,  colorless,  and 
tasteless. 

Water  Vapor  (H20) 

1*     Air  contains  water  vapor 
which  is  considered  a  gas, 
and  is  responsible  for 
humidity  in  the  divers  air. 

2.  Problems  from  too  much  water 
vapor  in  divers  air  supply, 

a.  Fogged  up  face  plate. 

b.  Froyen  air-lines. 

c.  Chilling  of  body. 

3.  Proble-^s  from  too  little 
water  vapor  in  divers  air 
supply. 

a.  Irritated  sinuses 

b.  Irritated  throat. 

c.  Dried  out  gaskets  in 
pumps  and  air^lines . 


Gas  laws 


o  890 
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A.     Kinetic  theory  of  gases. 

1.     The  basic  explanation  of  the 
behavior  of  gases  under  all 
variations  of  temperature  and 
pressure  is  known  as  the  kinetic 


891 
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OUTLINE  OF  INSTRUCTION 
^         theory  of  gases. 


Two  factors  related  to 
kinetic  theory 

a.     Molecular  speed  -  A 
temperature  function. 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


cx> 


b.     Gas  weight  -  Type  gas 
function. 


c.     A  change  in  one  of 
these  factors,  must 
result  in  some  measure- 
able  change  in  the  other 
factors. 


3.     The  kinetic  energy  of  any 
gas  at  a  given  temperature 
is  the  same  as  the  kinetic 
energy  of  any  other  gas  at 
the  same  temperature /  con- 
sequently the  pressures  of  all 
gases  resulting  from  kinetic 
energy  are  affected  by  the 
same  factors. 


D. 


S9P 


Doyles  Law  -  Pressure-Volume 
Relatiohship  (P/V) 


1. 


If  the  temperature  remains 
constant /  the  volume  of 
a  gas  will  vary  inversely 
as  the  absolute  pressure, 
while  the  density  will 
vary  directly  as  the 
pressure. 


INST.     Show  ft  Tell 

Pi  Vi=P2  V2 

P-Absolute  Pressure 
V^Volume 

l~lst  state  of  container 
2=2d  state  of  container 


(n) 


ST.  Listens,  take 
notes,  ask  questions, 


C  ) 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Deals  with 

a.  Squeezes 

b.  Air  embolism 


3.  Pressure  increase- 
Volume  decrease- 
squeeze  results*  if 
descent  is  uncontrolled 

4.  Pressure  decrease- 
Volume  Increase  results 
in  air  embolism  if  un- 
controlled on  ascent. 

5.  Density  increases 
directly  with  pressure 
up  to  a  point,  at  deeper 
depths  density  increase 
slows  down,  but  gener- 
ally, if  the  pressure 

on  a  gas  is  doubled,  the 
density  is  doubled. 

Charles'  Law-Temperature- 
Volume  Relationship 


INST.  Show  &  Tell 


ST.  Listens,  take  notes 
ask  questions. 


q9A 
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If  the  pressure  is  kept  VI 
constant,  the  volume  of  Tl 
a  gas  will  vary  directly 
as  the  absolute  temperature. 

Deals  with 

a.  Charging  SCUBA  bottles 

b.  Mixing  &  analyzing 
breathing  medias. 


V2 
T2 

T=Absolute  Temp. 
Add  460"  to  temp, 
reading  for  F**  absol. 
Add  273**  to  temp, 
reading  for  C^  Absol. 


(U) 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


c.  Recompression 

chiunber  operations. 

3.  Volume  increases  with 
temperature  increase. 

4.  Volume  decrease  with 
temperature  decrease. 

NOTE:     It  follows  that  if  volume 

rather  than  pressure  is  kept 
constant,  the  absolute  pres- 
sure will  increase  in  propor- 
tion to  the  absolute  temper- 
ature. 

D.     General  Gas  Law  -  Combination 
of  Boyle's  and  Charles'  Laws 


1.     Boyle's  and  Charles  PI  VI    P2  V2 

demonstrated  that  with  any        Tl    ~  T2 
gas  the  factors  of  temp- 
ature,  volume  and  pressure 
were  so  interrelated  that  a 
change  in  any  of  these 
factors  must  be  balanced  by 
a  corresponding  change  in  one 
or  both  of  the  others. 


E.     Dalton's  Law  -  Partial  pressure 
Law 


S9fJ 


The  total  pressure  exerted 
by  a  mixture  of  gases  is  the 
sum  of  the  pressures  that 
would  be  exerted  by  each  of 
the  gases  if  it  alone  were 
present  and  occupied  the 
total  volume. 


Formula  discussed 
during  period  on 
formulations.  

(15) 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


2.     To  illustrate,  « 
all  cylinders  are 
assumed  to  be  of 
equal  size. 

a.  80/20  N2  02  mix  ° 
80%  N2  20%  02  - 
Orginal  Pressure.  ^ 

b.  At  sea  level 
(Atmosphere  Absolute) 

PLACE  ON  CHALK  BOARD 

0.8  ATH»11.76  psi  (N2) 

0. 2  ATM=2. 94  psi  (02) 

1.0  ATM=14.70  psi  Total 
pressure  exerted. 

c.  At  5  atmospheres  absolute 

4.0  ATM=73.5  psi  Total 
pressure  exerted 


d.     Total  partial  pressure 
exerted  by  02  at  5ATM  is 
approximately  equal  to  the 
air  pressure  at  sea  level. 


F.     Henry's  Law  -  Absortion  Law 

1.     The  amount  of  gas  that  will 
dissolve  in  a  liquid  at  a 
given  temperature  is  almost 
C^t^n  directly  proportional  to  the 

partial  pressure  of  that  gas. 
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OUTLINE  Of  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


2.     Very  important  in 
the  formulation  of 
decompression  tables. 
Three  factors  affect 
gas  absorption  by 
human  tissues. 

a.  Depth  of  dive 

b.  Time  of  dive  at 

depth.  EMPHASIZE 


c.     Condition  of  the 
body  to  supply  and 
return  N2  to  and  from 
the  lungs. 

3.     Gas  di-fuses  and  dissolves  ^ 
in  blood  because  of  diff- 
erences in  partial  pressures 
between  inhaled  and  exhaled 
air. 

G.     Archimedes'  Principle  -  Laws  of 
Floatation  &  Buoyancy 

1.  Any  object  wholly  or  partially 
immersed  in  a  liquid  is  buoyed 
up  by  a  force  equal  to  the 
weight  of  the  liquid  displaced. 

2.  Deals  with: 

a.     Floatation  9')/ 
Blow-ups 

c.  Lifting  capacities. 

d.  Buoyancy  (17) 


OUTLINE  or  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


3.     The  laws  of 
Floatation: 

a.  A  floating  body 
displaces  a  volume 
of  liquid  equal  to 
its'  own  weight. 

b.  A  body' sinks  when  the 
weight  of  the  liquid 
displaced  is  less  than 
the  weight  of  the  body. 

c.  A  submerged  body  remains 
In  ib^uilibrium  when  the 
veight  of  the  liquid 
displaced  equals  the 
exact  weight  of  the  body. 

d.  A  submerged  body  will 
float  when  the  body  weighs 
less  than  the  volume  of 
the  liquid  displaced. 

6.     Energy  in  Divir- » 

A.     The  effects  of  light  rays  under- 
water consists  principally  of  four 
major  changes  in  the  divers'  ability 
to  perceive  objectives. 

^*     Intensity  of  light  underwater  is 
altered  by: 


SHOW  MOVIES  MN8749 

A&B 

Med.  Aspect  of  Diving 
Mech.  Effects  of  Pressure 


a.  Light  reduction  due  to 
qqO  absorption 

b.  The  brightness  of  the  light. 

.  (18) 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


As  the  diver 
descends,  the 
quantity  of  light 
decreases,  but  not 
necessarily  in 
regu  Lar  amounts 
because  of  density, 
salinity  and  turbidity 
changes. 

2.  Color  Absorption 

a.  Increases  with  depth 

b.  Different  colors  ara 
absorbed  out  of  the 
visible  spectrum  as 
the  diver  descends* 

(1)  In  clean  water, 
red  is  removed 
first.  Red 
objects  appear  black. 

(2)  Yellow  is  next,  yellow 
objects  appear  blue. 

(3)  Green  and  finally  blue 
are  removed  with 
progressively  increasing 
depth, 

3.  Light  Diffusion 

a.  Light  rays  are  scattered  and  QtJ 
deflected  in  all  directions. 

b.  Diffusion  contributes  to  the 
^^9^  reduction  in  total  illumination, 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


but  at  the  same 
time  tends  to  aid 
vision  by  spreading 
the  light  evenly 
through  the  water  at 
any  given  depth. 

4.     Light  Refraction 

a.  Refraction  causes 
bending  and  mag- 
nification of 
objects  underwater. 

b.  Distances  appear 
different  underwater 
due  to  refraction. 


(1)  Oojects  appear 
one-quarter  cIoj. -^r 

(2)  In  turbid  water,  ^ 
brightness  dims, 
causing  an  apparent 
increase  in  the 
distance,  which  gets 
greater  the  farther 
away  the  object  is. 

B.     Sound  travels  faster  in  water 
than  in  air. 


1.     The  speed  of  sound  in  air  is 
1,090  feet  per  second. 

In  water,  sound  travels  four 
times  as  fast. 

Sound  energy  is  greatly  reduced  907 
when  it  passes  from  one  medium  (20) 
to  another. 


2. 
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OUTLINE  OP  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


a.  Divers  cannot 
talk  to  each  other 
easily  through  water. 

b.  Tenders  cannot  shcut 
to  divers  underwater. 

4.    Appreciable  amounts  of  He02 
or  high  pressure  air  can 
alter  vocal  quality  ta 
produce  a  "Donald  Duck" 
effect  in  divers'  speech. 


APPLICATION 
I 

II 
III 
IV 
V 

SUMMARY: 

I.     Basic  Concepts  of  Matter 

a.  Physics 

b.  Matter 

c.  Energy 

d.  Elements 

e.  Atom 
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UTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

f.  Molecule 

g.  Three  States  of  Matter 

1.  Solid 

2.  Liquid 

3.  Gas 

Factors  affecting  state 
of  substances 

1 .  Temperature 

2.  Pressure 

II.     Units  of  Measuremer.t 
A.     Metric  System 

1.  Unit  of  length  -  meter 

2.  Unit  of  length  squared  - 
area 

3.  Unit  of  length  cubed  - 
volume 

i.     Unit  of  weight  -  gram 

B.     Fahrenheit  and  celsius 
temperature  scales 

1.     Conversion  of  scales 


n 


a.     Fahrenheit  to  celsius 
c=5/9  (F-32) 
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OUTLINE  OP  INSTRUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

b.     CelslUB  to  Fahrenheit  VvJ 
f-9/5Xc)+32  ^ 

III,  Pressure  in  Diving 

A.  Pressure 

B.  Force 

C.  Area 

D.  Types  of  Pressure 
1*  Atmospheric 

2  *  Gage 

3.  Barometric 

4.  Absolute 

IV,  Composition  of  Air 

A.  Nitrogen 

B.  Oxygen 

C.  Argon 

D.  Carbon  Dioxide 

E.  Rare  Gases 

V,  Gas  Laws 

A.  Kenetic  Theory 

B.  Boyles*  Law 

912  (21) 
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OUTLINE  OP  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


C. 


CharloB*  Law 


D. 


General  Gas  Law 


E. 


Dal tons'  Law 


P. 


Henrys  *  Law 
Archiemedei/  Principle 


G. 


VI .     Energy  in  Diving 

A.  Underwater  effects  of 
Light 

1.  Intensity 

2.  Aborption 

3.  Diffusion 

4.  Refraction 

B.  Underwater  Sound  Effects 

1.  Speed  of  sound  in  air 

2.  Speed  of  sound     in  water 

3.  Sound  reduction  when 


passing  from  one  media 
to  another. 
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SCUBA  Diver  A-433-0023 
Security  Clearance   :  None 
Lesson  Topic:     2.2  Diving  Formulas 
6  Hours 

INSTHUCTiONAL  MATERIALS: 

U.S,  Navy  Diving  Manual,  Vol,  I 

Student  Guides 

Standard  Classroom  Equipment 
TERMINAL  OBJECTIVE 


1.     When  the  student  completes  this 
course  he  will  be  able  to,  given 
a  diving  situation  and  a  sheet 
containing  formulas  used  in  div-- 
ing,   select  the  applicable 
tormula(s)   and  solve  the  problem 
posed   in  the  situation. 
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AND  SALVAGE  (Y) 
ENABLING  OBJECTIVES 


1*     Orally  EXPLAIN  the  meaning  of  all 
symbols  used  in  diving  formulas 

2.  Orally  EXPLAIN  the  application  and 
use  of  all  diving  formulas. 

3.  DESCRIBE,   in  writing,   the  sequence 
of  computation  for  determining: 

a.  The  area  of  a  square/rectangle 

b.  The  area  of  a  circle 

c.  The  volume  of  a  cube 

d.  The  volume  of  a  sphere 

e.  The  volume  of  a  cylinder 

f*     Lifting  capacity  in  fresh 
water   (in  pounds) 

g.  Lifting  capacity  in  salt  water 
(in  pounds) 

h .  Compressor  out— puc 

i.  Over— bottom  pressure  requirement 
j.     cut-off  depth 

k.     Maximum  oxygen  percent 

1 •     effective  atmosphere 

m,     partial  pressure  of  a  gas   (in  ps 
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ENABLING  OBJECTIVES  (CONT'D) 


n.     Volume  loft  after  fall 

o.     Volume  increase  after 
blow-up  (embolism) 

p.     Emergency  hose  test 

CRITERION  TEST 

1.     Given  a  diving  situation  and 
sheet  containing  formulas 
used  in  diving,  select  the 
applicable  formula (s)  and 
solve  the  problem  posed  in 
the  situation. 

HOMEWORK 

Volume  A.  Student  Guide  AsslgnraenL 
Sheets   2-2-lA    thru  2-2-3A 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


PRESENTATION: 


A. 


Formula's  for  Area's 


INST.  Demonstrates 
all  formula's 


STUDENTS  listen 
and  ask  questions 


1.  Area  of  a  Square 
A=LxW 

A-Ared 
L= Length 
W=Width 

2.  Area  of  a  Circle 
A=l/4     X  D2  or  A=TT  X  K2 

1/4     =  .7854 
D2-  Diameter  Squared 
A-Area 
TT  =  3.  1416 
R2=Radius  Squared 
b.     Formula's  for  Volumes 
1.     Volume  of  A  Cube 
V-LxWxU 


V-Volume 


9^n 


91.9 


W=Width 


ll~Ueitjlit 


(1) 


INE  OF  INSTRUCTION 


INS1..JCT0R  ACTIVITY 


STUDENT  ACTIVITY 


2.     Volume  of  a  Sphere 


INST.  Demonstrates 


Students  listen 


V=l/6     X  D3    (1/6  =.b236 


V-Volume 

1/6     =  .5236 

03=l)iameter  Cubed 

Volume  of  a  Cylinder 

V=l/4     X  D2  X  L 

V»^Volume 

1/4  =.7854 

D2  =  Diameter  Squared 

L=  Lencjth 

Volume  remaining  after 
fall  (squeeze) 
DI.  f   3  3 

  ^  Vol .  Rem. 

DA  +   3  3 

DXi=Deptli  left  from 
DA=Depth  Arrived  at 


f3  3=To  make  both  depths  absolute 
Vol.   Rem.  -  Volume  remaining 


and  ask  questions. 


one/atmos 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


C, 


Volume  Increase  after 
blow-up   (air  Embolism) 
DL+3  3 

^  Vol.  Inc. 


DL  =  Depth   left  from 
DA  =  Depth  arrived  at 
♦33=  one  atmos.   to  make 
depth  absolute 
Vol.   Inc.       Volume  increase 
Formula's  for  lifting  capacities 
1.     L/C  in  F/W 

L/C  -  Vx62.4  -  wt.  of 

lifting  unit  (1/U) 

L/C  =  Lifting  capacity 

V  =  Volume 

62.4  -  wt.   of   1  cu  ft  F/W 
F/W  =  fresh  water 

U  =  Lifting  unit 
wt.   =  weight 


STUDENT  ACTIVITY 


INST.  Demonstrates 


Student  listens  and 
asks  questions 


02i 


(3) 


OUTLINE  OF  INSTRUCTION 
2.     L/C  in  S/W 

L/C  V  X  64  -  wt.  of 
lifting  unit  (L/U) 
L/C  =  lifting  capacity 
V  =-  Volume 

64  =  wt.  of  1  c.   ft.  (S/W) 
S/W  ^  salt  water 
L/U  =  lifting  unit 
wt .   =  weight 
nula's  for  Air  Requirements 
Compressor  output  (minimum) 


D, 


ERIC 


INSTRUCTOR  ACTIVITY 
INST.  Demonstrates 


F< 
1. 


11 


1)   X  4.5  X  N  =  CPM 


^         =  effective  atmos.  of 
the  dive  (absolute) 
4.5  cu.    ft.   ^  min.  vent 
retjui  rements  per  man/mi n. 
N  =  Number  of  divers 
NOTE:     Always  calculate  for 
at  least  two  divers  -  one 
diving  and  one  stand-by  diver. 


(^) 


STUDENT  ACTIVITY 
Student  listens 
and  a3ks  questions 


s 


OUTLINE  OK   INSTKUCTK  N 

2.     Over  bottom  Requiremerrt 
(D  f  33)   X  .445  +  50  or 
100  pai  ^  OBR 
(I)  i    33)   X  .  44  5  =  psia  at 
bot  torn 

+  50  or  100  psi  =-  required 
over,   bottom  pressure 
NOTE:     It  is  desired  to 
have  100  psi  over  bottom 
on  dives  deeper  than  120  ft 
r..     Formula's  for  He02  Diving 
1.     Cut  off  depth  for  02 

02  -  Ii^  ^33  -   3  3 
02% 

02  -  Oxygen  cut-off  depth 
1 .  (i  3{   33  ^  eff.  atmos. 
02%  -   t  i>f  02  for  dive 
-J3  -  psig  in  ans. 


027 


INSTRUCTOR  ACTIVITY 
INST.  Demonstrates 


/ 

STUDtNT  ACTIVITY 
Student  listens 
ask  questions 


(1.6  X  33  =  52.80  ft. ) 


9?S 


(5) 


OUTLINE  OK  INSTRUCTION 

2.  Max.  02 

02  -  ~— 
*  D  f  33 

02  ^  Max*  02  percent 

for  depth  of  dive 

K6  X  33  ^  eff.  atmos* 

of  dive 

n  +  33  =  absolute 
depth  of  dive 

3,  Effective  Atmospheres 
of  Dive 

E/F  ^   33)   X  Q2% 

33 

K/K  ^  Kff.  Atmos. 

I)  ♦    33       Absolute  depth 

of  dive 

02  %  =  02  percent  used 
for  dive 

i3  -  number  of  ft*  in 
1  atihos. 


INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 


1.6  X  33  ^  52.80  ft. 


(1.6  X  33  =  52.80  ft.) 


(6) 


Tl.lNii  OF  INS'i'Kt'CTION 


INSTK    ,TOR  ACTIVITY 


STUDENT  ACTIVI'l  . 


F.     Miscellaneous  Formula's 

1.  Partial  pressure  of  a 
(jas 

P/P  -    (I)  +  33)   X   .445  X 
%  of  gas 

p/p  ~  partial  pressure 
(D  f  33)  =  absolute  depth 
of  dive 

.44  5  =  psi  exerted  Ly 
1   ft.  S/W 

*  of  cjas  -  percent  of  cjas 
in  (juestion 

2.  hmertjency  hose  test 

(O  +    33)   X   . 445  +  50  or 

100  X  2 

(Hold  for  :10) 

I)  +  33  ^  Absolute  depth 

of  dive  Q'Jo 


.445  =  psi  exerted  by 


1   ft.  S/W 


(7) 


rtlNE  OK  INSTRUCTION 


INSTPUC     R  ACTIVITY 


STUDENT  ACTIVITY 


psi  -  over-bottom  req . 
x2  -  (jives  100%  over  max. 


AHFhlCATION 
I 

II 
III 
IV 
V 

SUMMARY 

I.  Formula's  for  area 

A.  S(juare 

B.  Circle 

II.  Formula's  for  volume 

A.  Cuhe 

B.  Sphere 

C.  Cylinder 

D.  Vol.  Hemainincj 


anticipated  pressure 


of  dive. 


after  fall  (squeeze) 


(8) 


0^3 


4^ 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


E.     Vol.   Increase  after 

bIow*up   (air  embolism) 

III.  Formula's  for  lifting 

capaci  t  ies 

A.     L/C  in  fresh  water 
D.     L/C  in  salt  water 

IV.  Formula's  for  air  requirements 
A.     Compressor  output 

II.     over  bottom  requirement 

V.  Formula's  for  He02  diving 

A.  Cut-off  depth  for  oxygen 

B.  Maximum  oxygen  per  cent 

C.  Effective  atmospheres 


VI.     Miscellaneous  Formula's 

A.  Partial  pressure  of  a  gas 

B.  Emergency  hose  test 


of  dive 


(9) 


SCUkA  Diver  A-4 11-0021 
Bttcurlty  riearancat  Hon* 
Leaaon  Topic  1.1«  Reauacltatloii 
1  Hour 

INSTnilCTIONAI.  riATCIIIALS; 
U.S.  Navy  Diving  Manual,  Vol.  I 
StandarH  r!assroo«  Equipment 
Student  Culdea 

••PESUSI-ANN"  RKCORPING  IHni^lY 
AMBU  RefluBclcaCor 
Plastic  Airwayn 


HAVAr  sriinor  n^'ran  ANn  salvaoi: 


TFRIIINAL  OBJF.mVE 

1.    (Ihen  the  student  conpletes  this  course^  he  will 
he  able  to  denonatrete  proper  procedures  for 
the  application  of  pouth-to-nouth  and  iiechanlcal 
(ATlBll)  resuscitation. 

ENABIJNG  OBJECTIVFS 

1.  Orally  OFSCRIBE  eshergency  situations  In  which  ar- 
tificial respiration/resuscitation  would  be  used. 

2.  Orally  EXILATN  the  necessity  for  maintaining  frae 
unohatructed  lulrway  while  administering  artlflcal 
respl ratlon/rosuscltetlon« 

3.  Orally  RXPtATN  the  procedures  for  proper  admlnls^ 
tratlon  of  artificial  respiration/resuscitation. 

A*  Orally  OKSCRIBF  the  use  of  the  mouth-to-mouth  mm- 
thod  of  artificial  respiration/resuscitation  using 
a  plastic  aln/ay* 

CRITERION  TESTj; 

Ualnp  a  recording  '*Resusl*Ann*\  demonstrste  proper 
procedures  for  the  application  of  month-^to-mouth  and 
mechanical  (AMBU)  resuscitation. 

IIOrfFI!ORK 

VoluM  A»  Student  Gutda^  Inforvsrlon  Sheet  1*1-11 | 
Assignment  Sheets  and  3-1-2A. 
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OOTLINE  OF  inSTRIICTimj 


iNSTRurraR  activity 


1,    n«nar«l  conAld«r«tlon6. 


On  r/B  Abhrevlatlona 


A. 


FCH  -  Fxtornal  carJIac 


1.  Cardlopulnonary  arrest; 


naanaBe* 


the  ahaence  of  functional 


mjR  -  Kouth-to-moiitli  re 


vantilatlon  and  clrcula- 


aualtation. 


tlon  In  an  Individual  not 


CPR  -  Cardiopulmonary  re 


expected  to  die. 


auoltatlon* 


2.  Keaualtatlon;  Action  taken 
to  raatore  cardiopulmonary 
vital  algns  of  breathing 


B.    Both  cardl«^c  arrant  and  lacK 
of  reaplratl'^n  may  occur  In 
the  aaaie  victim. 
K  Miere  both  conditions  exist 
In  the  same  pt.  breathing 
muut  be  restored  first, 
s.  If  ventilation  la  not 


*  sCsrced  In  A-6  mln*  cere- 


and  heartbeat • 


I 


OUTLINE  OF  IMSTmiTTIOM  INSTKIICTQR  ACTIVITY  STUDEirT  ACTIVITY 

html  anoxic.  **llr«ln 
n#ath^  that  cannot  ha 
ravaraad  bagtna* 

b.  Such  vantilallon  muat 
ha  avtft  and  positive 
to  ha  affactlva. 
2«  E«C«M«  can  be  delayed  un- 
til almay  patency  and 
ventilation  have  been  re-^ 
atored« 
2.    Pulmonary  Kaaualtatlon« 

A.    Causae  of  pulaonsry  failure* 
*  1.  Ilachanlcal  blockage  of  air- 
way. 

a.  W«tar-dro%fnlng 

b.  vomitua 

c.  blood 

* 

d.  rorlagn  ho41cs-f«liie  teeth, 
food  parCicl**,  otc. 


ERIC 


rarruNE  of  i!JST»umo?i  imstructor  activity  snmEriT  activity 

2«  Paralytiltt  of  respiratory 
syateii. 

Daiiage  to  brain  or  spinal 
cord* 

1*  Accidental  trataoa 
2.  Cha^lcal  action^  I.e. 
polaonlng 
b.  Electrical  ahock. 
Dlaruj^tlon  of  respiratory 
»u8cle  action  due  to  trauma. 
4,  React loaa  to  wed 1  cine «  food, 
etc.  (anaphulactic  shock). 
B.    Pulmonary  resusltatlon-ReatorlnK 
Breathing. 

1.  Follow  the  "ABC's**  of  resuaita- 
tio^M 

a*  **A**^alntaln  airway  patency.      ^  f  f) 
"B'^^hreathing  -  insure  re-^ 

(3) 


miTMNE  OF  iriSTRHmOH 


INSTPrCTOR  ACTIVITY 


STimFNT  ACTIVITY 


•piratory  «iichiin|ie. 


-cardiac  output  - 


check  for  pulHc 


2.  Hulntalnlng  an  open  or 


patent  alrwiiv« 


nemonatratc  cm  reaual- 


a.  Opan  vlctiM  »outli. 


ann  (explain  each  atep). 


I.  Grab  louar  Jaw  h 
pull, 

2«.U111  tend  to  pull 
tongue  fron  hack  of 
the  throats 

b.  ExtemI  bead  backward  Demonatr^te. 
on  the  neck  at  the  same 
tlfie. 

c*  Check  for  furiep.n  body - 
false  teetl|»  food  cliunka, 
etc. 


9n  <*> 


OirTMNE  or  INSTRUCTION 


IMSTRUCTQR  /mVlTY 


STimEtrr  activity 


1.  May  bd  voiiltu«-or  Pennna Crate, 

food  bolua(luMp). 
2*  Turn  pt  on  ona  a Ida 
and  atrlka  aliarply 
hatwattn  ahoulder  Madaa. 
3«  R«?«ova  with  forceps 
(tonga)  or  auction 
it  nacaaaary« 
1«  Pinch ^.vlcttpia  noatrlla.  Denonatrata, 
4.  Apply  Mouth  to  victims  Mouth*  Danonatrate. 
a*  Covar  laouth  &  noae  of  amall 
child. 


b.  Haka  certain  you  have  a  aeal* 
5«  Ekhala  Into  rT*a  vouth*  ^ 


B.  S I 


a.  Watch  for  cheat  rlaa« 

b*  SOOcc  to  inOOcc  la  tha  mini- 
mum  amount  required  for  ad- 
equate ventilation* 

1^2  (5) 


MirLINK  OK  INSTRUmnN 


INSTBUCTOR  ACTIVITY 


STIIDEUT  ACTIVITY 


6.  Rftpaat  KV-12  tinea  per 
Mln.  for  an  «<tiilci  20 
Clwea  par  iiin.  for  citild. 

7.  Condnua  MMH  without  In- 
tarruptlon. 

a.  If  vlctlH  revives,  watch 
for  further  neeit  of  re- 
spiratory aaalatance. 

b.  Pe|raon  inltfittlng  tl>fR 
can  k«  ralieved  if  it  can 
b4s  dona  without  interup- 
tion. 

c.  Continue  until  neJfcal 
help  arrives. 


B.     Mechanical  reausltation  -  "A>IHU". 
1.  The  ANUJ  bag/Mask  mechanical 


ERIC 


OirrUNK  OF  iMSTFIimOH  INSTFUrrOR  ACTP'ITY  STlfDKNT  ACTIVITY 

refiuttlCator  la  preferable  Show  AitV  hag  to  T/F 

Id  H.tl.R.  Paaa  around* 

a.  Moia  poaltlve  vuntllatlon* 

b.  Provides  a  berti^r  (mouth 
and  noae)  seal. 

c.  Superior  esthetic  qualities. 

d.  Can  ba  utilized  with  koft- 
tie. 

2.  Operated  by  Manual  compresalon      Demonstrate  on  Resusl-  Student  individually  dettonsCraCs 

of  pllahla  rubber  bag,  ann.  ventilation  by  MMR. 

1«  Valuable  tool  for  diving  lockera*    Correct  vlatakes  as 
**ahould  diving  platforms/  necessary* 

boats. 

b.  Keep  one  In  or  near  chamber* 
),     Cardiac  rcsusltstlon.    Tliat  action  or 
group  of  actions  taken  to  restore  heart 
output  and  cerebral  circulation* 
A.    Cisusas  of  Cardial  arrest* 

(7) 
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OITI-INF  OF  INSTRUCTirn  INSTRUrrOR  ACTIVITY  STUDEKT  ACTIVITY 

I*  lllttclrlc  shuck* 
2.  Traumatic  shock. 

Anphyxla 

4.  CcMuhlnatlon  of  Injuries 

ot  condltioiiB, 

A*  Hypoxia  anil  .ihock* 

b«  Shod;  «nd  emboli am* 

Traiaia^  ihock  and  heinor- 

rhaga* 

d.  Almoat  any  traunatlc  com- 
hinationp  if  aevera  enough, 
B.     Uecognltlon  of  cardiac  arrest* 

K  Ah&enco  of  a  pulee  in  iiajor  vessel. 
a«  Cl«eck  carotid  pulae  at  the  aide 
of  the  Dcck. 

Wrlat  pulae  la  moat  cuoitaonly 
iiaed^  but  can  he  difficult  to 
locate* 

(8) 


ni'Ti  INE  OF  i>:sT»rmoiJ 


IN'STRlCTCn 


STITDIT  ACTIVITY 


c«  Femeral  puH«  li*  reliaMc^ 
hut  CAU  I'tt  huril  to  find  {• 
Inacce^s Ih le •  (rnmen) 
2«  Cyanoals^  Om  con<Htloi)  of 
Mutt-ilnged  ^kln^  llpB  h  nail 
lieiiei^   Indlcatefi  circulation 
fat  lure. 

!•  If  heart  action  liaa  heen  In- 
terrupted for  more  than  A  mln. 
damage  to  brain  (cerebral)  will 

■t 

reaul t. 

a.  Revival  after  A  mln*  \/ill 

probably  J*«*pl«y  ^^^^  P^r- 
nanent  danap.e. 
b«  Extent  of  cerebral  damage 

la  directly  related  to  len|;th 
iff  time  b.eart  action  baa 
stopped,  ^ 


Demonatrate  bow  carotid 
pulse  la*  taken. 
Tae  Peaufil-anna, 


9  in 


^^irrMMF  OF  IMSTRi:rTUVI 


ifiSTwprron  ArriviTv 


STUnnT  ACTIVITY 


C«    Tiirdlac  resiiHl tatlon»  tlie 
restoration  of  cardiac  suf- 
ficiency an«l  circulatory  flow^ 
1.  tXM  *  External  cariilac  Biaa- 


aaK<i. 

a.  Tan  arfltlclally  amlntalu 
upto  30a:  of  MooJ  flow  to 
brain  &  vical  organs, 

I).  hUianaKe  ahoiilil  hti  continued 
until  revlMl^  stopped  by 
nedical  offtccfr  or  doctor, 
or  until  carotid  pulse  Uas 
been  absent  for  15  inln, 
2.  Method  of  application^ 

a.  rheci   for  carotid  pulne, 

b.  If  cardiac  arrest  waa  wlt- 
neaaed^  one  initial  sharp 
bloii  to  tha  flternal  area 


Demonatrate  ECU  ubluf, 
Peaufil-anne* . 


917 


(W) 


oHTMvr  or  ifrsTTPrTioi!  irsipurror  ArriviTv  STunrriT  Amvm 

may  rtstttortj  heart  nctlon. 

i 

c«  Place  victim  lUi  a  t  iglii  ^ 

0iirf  ace. 
il.  Kneel  on  ^ilther  i^lde  uf 

victim. 

e.  Place  heel  uf  either  hand 
on  Iwer  half  of  terum^ 
wiih  finxara  polntinp.  to- 
wards oppoc^ite  armpit. 

f.  Place  other  hand  nver  the 
flrnt  to  (*lve  added  force 
in  overcowini;  rih  camt  re- 
aintancc. 

g.  Get  aliotildera  up  over  i/rlata 
and  loci  your  elhnua^ 

h*  Exert   force  dounwarda^  using 

q  4  D 

hotly  weight  to  depr«^aa  the  4  ^ 

r  1 1>  ca}*€  shoMt  1  1/?  i:^chc£^« 

(U) 


i 


OITMJII  OF  i«?T«mm<>!i 


iriSTPITTOr  ACTIVITY 


sTunr:iT  activity 


^epi'iat  the  compriisalo  *- 

)«  Frec|uency  nlioiil<i  l>e  alMmt  one 
cycle  per  PeciuuL 
n,    l.lien^  both  re:*pirACory  anJ  carJiuc 


arreiil:  exlel  In  tha  same  victim; 
1«  Provide  1  quick  venCl lat lona . 
2,  n«sliv|ir  one  qulc^'  hlou  to  the 


4,  AliernaCe  fiCH  and  MMK  on  a  ratio 
of  alK^t  compresbloiiH  to  one 
ventilation. 

5.  ^  Pecheck  for  carotid  p&il&if  every 

uiin. 


fi*  Maintain  this  fiiytJ,*  until  revival 


victm  ia  pronoiiticcd  dead,  or  no 


clicttt  • 


3.  Bepln  KCi. 


(12) 


ERLC 


nirrMNF.  ok  instbikt^iom 


lKST»M»rTrF>  ACTIVITY 


STUDFHT  ACTP'ITY 


pulttc  in  detttcti*<i  far 
IS  i'lllU 

7.  Siuid  for  rtctlicMl  ii8diHtanco« 
Othttr  iiitvanceci  cardio  pulnon^ 
iiry  rtiSiiiilcatlon  reclinlqueB* 
1-  Electrical  defibrillation 
A*  lloiit  aucceasful  when  ap- 
plied within  10  aeconds 
of  collapae, 
b,  A  DC  capaclror  dlschari^e 
Hpparii^ua  ah  lined: 
1.  Paddleii  tipplled  to 

cheat  wa!l. 
i.  400  VHtt-ft^condn  Jolt 

la  uaed, 
1,  60--100  \f^H  for  ciilMren, 


c.  Alternate  duf  thrill  latlon  with 


inn. 


ERJLC 


OlITI  IMF  OF  IHST»limn?I 


riSTRIlfTO^  ArriVlTY 


RTinriT  ACTIVITY 


2.  Drue  therA|>y  can  he 

uClllxtfil  In  conjunction 
wirli  E.O.M. 

^.  I.V.  fiilAlnlACratlon 

of  fluidm  and  druaa^ 
b.  Intra  cardiac  Injection 

can  be  uaed. 

Sone  druRS  adinlnlalerod 

arj&t 

K  Eplneptilzlne. 
2.  IfiO|>roCeranol . 
1*  Calcluin  chlorlda^ 
4.  Sodiiini  I>lcarhcaiit4^ , 

Tlor«ptnapltrln6(levo  phed). 
A«  f^atarainJnol  (aramlne)  * 
7.  Atropine. 


■^lAVAi.  snmoi.  nivirr  Ar.n  SAi  VArr 


Sttcurlcy  CltiArancoi  tUma 

t^SRnn  Tuple  1.2,  llt^iNinorritaf^ti  Trentnitiar^ 

1/2  llmir 

irJSTMIimOHAI.  MATr«lA!.S» 

U.S.  Navy  nivlnis  Kaitunl ,  Vol.  I 

Studttnt  Oiiides 

Rtun«lard  flAUHroon  rqulpwDli 
nAfiiiiiiie  ftaterlal 
Tourniquets 


TF.rri?!AL  oniFCTivr 

K    Mien  tie  student  conpletds  thli  course^  he  will 
ht>.  aM  ^  lo  dencnatrata  the  (reatiient  of  hemor* 
rhAge  throiifih  thi^  utilization  of  preaaiire  point 
nnd/or  direct  prcnsure  mftthoda. 

rHAM-(Kn  OPJFCTIVEf: 

1.  hy  pointing*  the  najor  pressure  points  of  . 
body. 

2.  Orally  EXPLAIN  the  condltlona  that  warrant  the  use 
of  a  tourniquet. 

^^    Orally  STATF  the  danf.cr  of  loosening  a  tourniquet. 

Orally  FXPLAIN  the  pressure  point  nethod    5  treat- 
ment for  a  hemorrhage  stressing  areas  of  the  body 
where  the  nethod  Is  applicable. 

S.    Orally  FXPLATII  the  direct  pressure  nethod  of  treat 
ment  of  henorrhage  stressing  areas  of  the  body 
where  tie  nethod  la  applicable* 

CRITERTOM  TEST 

1.    rslng  the  **Pesusl-Anne"  Recording  OuniAy  as  a  vic- 
tim with  the  Instructor  Indicating  hypothi^tical 
VfoundH,  demonstrate  the  Lreatnent  of  hciaorrhage 
ihroupji  the  utillr.Htlua  of  pressure  point  and/or 
direct  pressure 

JtOMElJORK 

'j^)*/  Voiuae  Ap  student  Guide  Assignment  Shsets  )-2-lA  and 

3-2-2A. 


•i 


OITTMKi:  or  T^•STKUrTION. 


irSTRIICrOP  AfTIVTTV 


STlinpNT  ACTIVITY 


A.    Typoa  of  liciH>rrhiine» 

1,  Arterial  Pleedln^* 

A.  v^rlKl't  re<l  Mood  color, 
h.  Jcl0  or  sptirtu  of  hloo^l 
c^tlncliJlnH  wKb  l^cart 
,  lieHt  or  pulse. 

2.  Vi^noiin  Pleeilliiji. 

a>  Dail  crlmtton  color* 
l>.  Steuiiv  St  rear  of  Mood, 
locution  of  Ifermorrhagii* 

1.  Kxli^riial  Mcodine  la  eHt^lly 

2.  Internal  hleedlnf;  la  diffi- 
cult tu  dlagnoae  and  more 
difficult  ot  nanaf».e.  Sluna 
of  tills  event  Include: 

a.  roiat  Tiainny  pale  hrifi. 


Mht  on  r.r. 


Tal'.a  notisa  aa  neceaaarv 


X. 


953 


(i) 


f 


nim.KT  or  iNSTniTTioH  iNSTrurron  actp'ity  sn:nr:iT  Acrivm 

l*«  I'eal^  rd|klf1  puloe^ 
c.  ^epr«sbHeil  bloorl  preR- 
aure . 

it,  ToiBtilMe  ftflntlnp.. 
e»  rri^iit;iic«  of  blooj  in  vomltuL 
urine  iituol,  or  In  couf^lied- 
up  tnucoufi, 
1,  Control  of  inl«rnal  ble«cJlnp  la 
bebt  Itsfi  to  trained  meJlcal  per* 
6<>nnel« 

C,    Control  of  external  arterial  Venoua 
Uemorrliaije. 

1.  IMrett  rreabtire.  Penionbtrate  uolnft  "«etiusl-  Obuerve 

u.  Ketliotl  of  choice.  Ann"* 

b.  Apply  prebaure  directly  over  . 
ilie  injuiy  anti  apply  flrnly* 

c.  Kbe  Hterlle  bandage  material 
If  It  Ifi  available. 

(2) 

-  O 

FRir 


On  i  IKK  OK  IMSTRUrnOM 


I  isTKiirroH  ACTivm 


sTU^^^r^  activity 


«i,  AiiythlnK  can  be  unad  In 
ewer|»ency* 
2,  PniBttiire  points* 

a.  Melhoil  of  <ltiMmia  vaju't* 

t>*  PotiUtt  Jiftt  eaally  for- 
got ton. 

c.  May'  ha  difficult  co 
locate. 

J,  rf  f  err  I  veneat)  Increases 
uUtii  uHpfi  In  conjunct  ((in 
witii  direct  preuhiirc^ 
1.  Ti>hi  itl'iuet  tfppl  icat Ion, 

il.  AppHtift  al»ov6  altts  of  In- 

|ury.  ^''"^'^^ 
ridseo  entire  hloo<l  aupply 
h«^l(>w  bite  of  application* 
Anipittatlon  often  resiil^a  an 


HMiona  t  rata  '  ng 
••Resuel-Ann". 


Each  student  denona^rata 
procedure  using  ^'Peauai-^ 
Ann**, 


Otiaerva. 


95f: 


^WTMNr  OF  ITJSTMI'I  TKni 


TN'ST'lPrrnp  AmviTY 


TTLDrMT  ACTIVITY 


il«  ^tsttervd  tourniquet  ap* 
lillcMtlonH  to  ftltuatlona 
wliere  Hter  AAputatlon  Is 
ii   likely  poHslMllty, 


(A) 
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SCUBA  niver  A- U 1-002*) 
Security  Clearancei  Tlonfi 
Lesson  Topic  1.1.  Shock  Treatment 
1  Hour 

IMf^TPIimONAI.  r^ATEPTAI.t 

U.S.  Navy  Plvlnr.  Manual ,  VoU  I 

Standav:  ClaasronH  F.qulp»ont 

"RESiisu-AiiM"  prcoRniNn  misiY 

Student  Hufdea 


tf.rvikaL  niurrr. 

1.  11)611  the  student  coMpltftcs  thlo  course  l:e  will 
be  ahle  to  ilenonstrste  "he  first  aid  treataent 
for  vlctlmu  of  shock. 

ENABLlMfi  OMrmVES 

1.  Orally  STATE  the  aost  conuaon  cause  of  shod:. 

2.  Orally  nESnpiBE  the  syiiptoaB  of  shock. 

3.  Orally  FXPI^Itl  the  procedures  for  treatment  of 
victims  of  shock. 

CRITERION  TEST 

TsinK  Lhe  "RrsHSI-AN;:**  necordlng  nimmy  as  a  hypo- 
thetical vlctlM.  denoitstrate  the  first  aid  treat- 
ment for  vlctlMS  of  shock. 

IIOJfFHOPK 

Voluae  A,  Student  Guide  Apslgnaent  Sheet  >-3-lA. 


OIITMNF  OF  r;ST^PrTlON 


it'STRurrnp  acti'mty 


FTrnFNT  An  iVlTY 


A.  SliocI:  In  lie  fine  (I  an  the  Til* 
pill  ilepri^Haiiin  of  clrcMlatnry 
body  ccntarfi. 

1«  Flulil  loaa  IQ  tlaauea  due 
to  Increaaed  peraaahlllty 
of  veanel  walla. 

I!«  lleaultanc  losa  of  lieat 
and  HOme  COj  re Cant Ion. 

B.  Types  of  aliock* 

1.  Ollf^emlc  shock  -  lo8a  of 

I 

bloo«l. 
3.  l!:iaoclonal  tfliock. 
!•  Traianatlc  ahock  -  reaulc  of 

^'^y  Injury. 
4*  Fleer rlcal  Bliock« 

5,  Toxic  rthock  -  Action  of  some 

pot8ons* 


Mat  on  r.B. 


Take  notes  ae  neceaaaiy* 


958 


Oim.ltH'  (\v  irSTRIimON 


ij'STrrrmp  ArriVTTv 


RTirnFNT  ArriviTY 


k 


1«  KycA  are  glaaay  and  dLlaiad, 
3«  Vraatlilnfi  la  rapld^  hecomlr.f, 

ahallou  and  Irragular  In 

actvancad  aliock^ 

3.  Sl^ln  and  lipa  nay  be  pale  or 
graylah*blua« 

A*  ReHtleaaneae  and  aprehension* 
D,  Treatment. 

!•  l-ay  patient  down  and  alavaCa 
feet. 

Keep  wanii  to  conaerva  lieat* 
1.  If  concloufi^  give  him  anall 
alpa  of  aoda  hlcarlionate  by 
mouth* 

4.  ReasHiiie  him  &  prevent  from 
viewing  hla  'Injuries. 


Mat  on  r.B, 


nemonatrate  using  *'RnSIISI^ 
AHNE" 


Take  notea  an  neceaaary< 


Individually  deMonacrata 

procedures. 


\ 


(2) 
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NAVAL  SCHOOL  DIVING  AND  SALVAGE 


a 
a 

"4 


ICUBA  DIVII  A-43a-002a 


SICUirTY  CLKARAMCKt  MONK 

LI81I0II  TOriC  3.4,   First  Aid  TrAataant 

S  1/2  Hours 

IMSTtUCTIOMAL  MATBRIALSt 

0.  t.Navy  Diviog  Manual.  VOL.  I 
tcandard  claasrooa  aquipaant 
ttudant  guidaa 

■aadagap  and  apl£ntln|  aatarlal 
Stakaa.  Ridgid,  and  Saal-rldgld  l^ttara 
gafarancat  Handbook  of  tha  UoaplCal  fl|pr>« 

TIBNINAL  OBJECTIVE. 

1.  Uhan  cho  atudent  coaplatea  tbia  couraa. 
ha  will  ba  abl^  to,   givan  a  hypoLhatlcal 
caaa  raquirlng  Cirat  aid  creataant» 
daacriba.   in  a  aequance  of  atep*. 
approprlaca  action.     Include*  aa  a 
ainiaua,  naae  of  injury/condition, 
traaCaant  and  poat-treataunt  actions. 

gHABLING  OBJECTIVES 


1*     Orally  STATE  tha  three  purposee  of 

firat  aid. 
2.     Orally  DESCBIBE 

nacaaaitate  tha 
.    paraon  prioi  to 

of  firat  aid. 


tha  conditions  that 
reacua  of  an  injured 
the  adainiatrat ion 


ENABLING  OBJECTIVES  (CONT'D) 

3.  Orally  STATE  the  general  firat  aid  rule. 

4.  DEFINE,  in  writing,  tarae  need  in  firat  eld 

5. '  Woundtft 

a.  Orally  STATE  tha  three  basic  rulea  In 
treetioB  wounda. 

b.  Orally  DESCBIBE  the  principles  involve4 
in  dresaing  woufids  of  the  bead,  neck, 
cheat,  abdoaen  end  liabe. 


6.  Fractureet 
e . 


EXPLAIN,  in  writing,  bow  to  iaaobolis* 
the  following  typea  of  fractures: 


9bO 


(1)  Siaple 

(2)  Compound 

(3)  Creenatick 

(4)  Coaainuted 

(5)  Inpanted 


ERIC 


(1) 


1 


) 


) 
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KMABLIMG  0BJKCTIVK8  (CO|IT*D> 

b.     DESCKIIB.  In  writing,  Ch*  iMsoblUs*'^ 
tlon  and  trannporCatlon, of  •  parson 
with  a  fracturad  aplna. 

7.  Heat  vltlaa; 

a.  Orally  DE8CRIBK  tba  traataant  for  haat 
axbau»t Ion « 

b.  Orally  DB8CRIBI  tha  traataaot  for  • 
vlctlM  auffarlng  a  haat  atroke. 

8.  Burna: 

a.  DESCRIBE.   In  writing,   tha  thraa  degreaa 
of  baroa  and  how  thay  ara  dataralnad. 

b.  DESCRIBE.   In  writing,   tha  inmadlata 
flrat  aid  craataant   for  hurn  vlctlna. 

9.  Cold  Injurlaat 

a.  Orally  DESCRIBE  tba  catcKorlea  of  cold 
In j  ur laa  . 

b.  DESCRIBE,   In  writing,   tha  treatnant  for 
varlouii  dagraaa  of  cold  Injuries. 

10^  Peraonnal  raacuat 

a.     Orally  DESCRIBE  each  of  the  following 
MLratchers   and  thnlr  uaaa s 

(1)  Nall-Pobartson 

(2)  Stokaa 

(3)  Ar»y  llttar 

(2) 


ENABLINa  OBJECTIVES  (CONT'D) 

b.  Orally  DBSCllBB  tha  procadur**  to  ba 
followad  to  raaova  a  vlctlw  of 
•lactrlcal  shock  In  tarafi  of  your 
owa  tafaty. 

c.  Orally  DB8CRIBI  tha  procaduraa  to  ba 
followad  to  raaova  a.  vl^tlM  ovarcoaa 
by  toxic  fuMaa  Id  tarva  of  your  own 
•afaty/ 

l\,  DB8CRIBB,   In  writing,   tha  procadur*  for 
traatKant  of  aaniA*  |>ita. 

12,  AnlAal  bites t 

At     Orally  DBSCEIBI  th«  ikajor  concttro  In 
all  anlaal  bltas. 

ba     DESCIIBB^  In  wrltingg  tha  traatwant 

for  ialBal  bl(aia  i 

CRITERION  TB8T 

1.     Given  tup  hypothatlcal  caaaa  raquirlng 
*flrac  aid  treat«ant«  daacrlba.   In  a 
aequenca  oi  atapa»   tha  approprlata  action. 
Includag  ae  a  alnliiu««  nana  of  Injury/ 
condltloa»  tTaatnant  and  poat  traat»ant 
actlooa* 

UOriEUORK:     Appllcabla  Workbook   (Studaot  Culda) 
Aaalgnaent. 
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IHSTRUCTOR  ACTIVITT 


Pl«c«  purpo««a  on' C/B 


COTLim  Of  IN8T1UCTI0M 

Am     Purpoa#«  of  t±xm%  mid. 

2«     Tha  pravant Ion ' of  furthor 
injury. 

Pronorvatloa  of  vitality  in  *. 
•a  acctidant  victim* 
■  •     Canaral  rulaa  for  ad«iniatrat ion     Baphaaiat  by  axaaipla 
of  Pirat  aid. 

1.     Kaap  tha  patia^t  in  the 

■ 

^pronapoaitlonunlaaa 
^       injury  indicated  otlierwiaa * 
De tar»ine  tha  extent  of 
victlae  injurlea* 
a*  Cardfuliyramova 

clothing  froB  around 
tha  wound, 
b.     Viaually  check  for 
further  obvious  In-- 


STUDENT  ACTIVITY 


SB 


T«k«  Da|««/co«pl«ctt 

f lll-laa. 


/ 


Juris*  A  priority 
condltlo.i« . 


C3) 


.)  ■  '      )     •  '  ) 

OUTLIMI  or   INSTIUCTION  INSTftUCTOK  ACTIVITY  STUDBNT  ACTIVITT 

o»     Kx«alii#  •v^r«vlcla«  for 

#»  - 

brok«o  (lonas. 
3.     Do  HOT  attempt  to  «ov«  or 

« 

tr#D«p3rt  thm  victlB  until 
ydu  h«v«  fully  •xaaloftd  hl«. 
4*     Do  NOT  clv«  an  unconscious 
vlccln  aaything  by  south. 

a.  Hay  block  aik^jay. 

b.  May   loduca  choking  or 
voMlt Ing* 

5.  Try  to  pravanc  the  vlctla 
frou  aealng  hla  lnjury# 

a.  May   Induce  or  deepen  ahock. 

b.  May  naka   further  enanlnatlon 

difficult.  ^ 

6.  Reaaauro  th«  vlctla. 
a.'    Allay  hia  fears. 

I>.     Provide  a  calelng  Influence. 

7.  Act  calaly,  quickly  and  efficiently. 


ERIC 


)  ■  ^  ' 

OUTLim  or  IMSTIIUCTIOII  IMSTEUCTOB  ACTIVITY  -  8TUDINT  ACTIVITf  . 

C.     D«(inltlon«  ua«<f  in  Firat  Aid.  / 
•  I.     rirat  aid  i«  that  action 

tAkftfi  to  prta^rvtt  litm  mud 

« 

vitality  mnA  Insura  umtm 
r#aovAl  to  tt«dic«l  aaaistaucfta 

2a     A  wcund  1«  4  braak  Ifi  the 
continuity  of  tho  oklo  th«t 
ruaulta  to  an  opanlng  In  the 
akin. 

3.     A   frectura   ia  a  broken  bone  ^  iv  i 

that   la  a  reault  of  a  trauma* 
A.     Trauaa  la  any  injury  to  the 

body  and  can  ba  Mental  aa 

veil  aa  phyelcal. 
Da     Ivergency  Flret  Aid  Prlorltlea, 

la     rirat  priority  Muat  ba  accorded  8MPHAijJ7E, 

to  reaplratory  failure* 
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OUTLINB  or  INSTtUCTlOM  INSTRUCTOK  ACTIVITY  8TU0KNT  AOIviTT 

2«     Cardiac  r««Mstc«tlon  to 

xmgtQtm  blood  floi^^^o  * 
vital  organs  If  tba  haart 

baa  atoppad.  ' " 

3.  Maaalva  artarial  and/oir  vaooua 
haporrhaga  nuat  ba  chackad 
affactlvaly  or  aarioua  and 
poaalbly  fatal  blood  loaa 

can  occur. 

4.  Traat   Cor  ahocb. 

«.     Sova  dagraa  of  aliock  la 

praaeoc   In  all  crauna 

caa^a^   and  ahould  ba 

daalt  witbp   avan   If  no 

ayMptoma  ara  dlaplayaid. 
b.     Patalltiaa  fron  ahock  have 

occurad  aa  a  raault  of 

aaattlngly      Inconaaquan t la 1 

Injurlaa. 

(6) 


/ 


OUTLINK  OV  INSTtUCTION 

5.  Tr««t   for  burn*,   if  n*cai 

6.  Check  for  and  BAnago  any 
broken  boatts. 

II.   Wottnd*  and  Th«lr  Hanagaaant. 
A*     Thraa  baalc  rulaa  of  wound 

1.  Stop  blaedlnga 

2.  Reasttuttt  tkln  contliiuit>  - 
class   it  up. 

(1)  If  quallfled;^  or 

(2)  If   further  podlcAl 
•  ccsnclon  Ivprosalble . 

L.  Butterfly, 
c.     Wound  dreeelng. 
Prevent  Infectlont 
n**     Avoid  conCeBlneting 
the  wound 

/ 


IMSTtUCTOR  ACTIVITY 


8TUDBIIT  ACTIVITT 


Piece  rulee  oa  C/l 


9SS 
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OUTLINK  Olf  INSTKUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


ERIC 


Uii«vat«rlltt  or  cleaq 

typMii  of  Uoundss 

1.  IncittloQ  -  mmdm  by  ibarp 
objttcc*     Thtf  Wound  has 

^•Aooch  adgtts* 

2.  Laceration  -  tora  akin 
and  ciaaua  wltb  raggad 
and  unavan  adgaa. 

).     Concuaion  -  Brulaa,  under- 
lying tluBua  aay  ba  torn 
and   blaedlil^  with  aurface 
unbroken. 

Abraalon  -  cauaad  by  scraping 
the   akl;i  aurfaca. 
Punctuta  -  uaually  avail  and 
daap.   cauaed  by  nalla^  atab 
wouada»  bullata  (  anaka  blta. 


Llat  on  C/B  or  uaa 


t ranaparoncy < 


Taka  notaa  aa  nacaaaary 


58 

6^ 
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OUTLINK  or  INSTBUCTION 

6*     Crush  wound  uaually  lnvolv^« 
«xt«naiiv«'  i|«iiaK«  to  lnt«raal 
«Cructur«a»   And   thm  skin  im 
not   normally  brokon*   but  if 
it  it   t«  not  the  prlaary 

con* Ider At  ion  * 
III.    FrActuri^A  -  Brokan  Bon«A* 

A.      IfrAccurAa  Are  classifiod  as 


INSTBUGTOB  ACTIVITY 


STUDENT  ACTIVITY 


Liat  on  C/B  or  use 


Take  notaa  as  necasaary 


f ollowa  ; 

1.  Cloaad  or   aivple  -  Bontt 
broken  but   akin  ia  unbroken* 

2.  Opan  or  compound  -  Bone 
broken  with  part  of   the  bone 
axpoaed. 

1.  Craenatick  -  bent »  cracked 
but  not  broken  all  the  way 
through} coanon  in  children* 

4*     CoviBlnutad  -  cruahed,  aplintered 
or  broken  into  several  or  many 


tranaparancy < 


971 


f r agment a • 


(9) 


OUTLINE  or  IHSaUCTlOM  TMSt«UCTO»  ACTIVITY  STUDENT  ACTIVITY 

5.      lapacteU  -  On*  fragaent  of 
bon*  forcibly  drlvnn  Infco 
thft  other  and  r«M«lnlng 

f  1  Xttd  .  » 

a.     Gttii«ir*l  HanaBe»ei)t  of  Fractures- 

1.  Check  for  arterial  or  venous 
bleeding  that   «ay  be  caused 
by  the  fragmenta. 

2.  Innublllze   the  break. 

a.  Sp lint . 

b.  Avoid  Aovdnent  of  Injury 

r 

until  splint   is  applied. 

c.  It   la  often  beat   to  "splint 
thfc*  aa  the  lay"  If 
aedlcal  help  la  close. 

* 

3.  Treaf.   for  ahock. 
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OUTLINE  or  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


IV.   Burn  Hanagttviint* 

A.     Clasiif icAt loa  of     urna  im  mada       PIaco  on  C/B; 


according  to  axtant  ot  burnad 
aurfaco  and  tha  depth  of  the 
Ittelon* 

1.  Total  amount  of  aurface  in- 
volved la  calculated  roughly 
by  tha  rule  of  nlnoa* 

2.  ISX  involvttvent   Induces  iihock 
(109  in  children. ) 

20Z  involvement   endangers  life. 
30X  total  body  area  la  usually 
fatal . 

3*     Deptli  of  lesion  Is  referred 
to  in  degreaa  t 

a*      1  Mt   degree  burn  Involves^ 


only  tha  outer  layer  of 


akin  vlth  redneaa  and  Mild 


pain « 


(U) 


)  ) 


OUTLIME  or  mSTtUCTIOM  INSTRUCTOt  ACTIVITY 

b «     2n4  d«gr««  Invo Ives 

dft^piir  Akin  l«y«r«  with 
bllsterlut  And  mote 
S4«v«rft  pain* 
c«     3rd  degr#«  burn*  dastroy 
all  «kln  lay«r«  and  can 
i nvolv*  da* per  tlaaue. 
Pain  May  ba  abaant  (narvaa 
daatroyad)   and  healing  Is 
lengthy  t 
B.      Firat   Aid  for  Burna. 

1.  Rallava  pain   If   the  neana  la 
aval labia . 

2.  Treat  for  ahock. 

3.  Prevent  Infection* 

a .     KeMOve  aollad  clothing 

carefully, 
b*     Avoid  olntnanta  and  lotlona. 


ERJC  975 
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OUTIINK  OF   INSTKUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

4*   Ic«  WAt«r  hatha  for  areas 

of   Involvettdnt  that  anount 
to   leaa  than  20X. 
A*     Uaa  to  alleviate  pain- 
b*     Continue  until  pain  la 
none  30  ttln*    to  5  hra« 
If  neceaaaryp 
V«     Heat  Caaualtlea. 

A.     Hot  envlornmente  require  In* 

creaaed  circulation  to  the  akin 
to  cool   the  body.      Failure  to 
meet  thla  demand  and   the  de- 
mands made  at   the  same  time  to 
perform  work  can  produce  collapse* 

1,     Heat  stroke*  ^  ^ 

2       lleat  ejchauatlon. 

97H 
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OUTLIHI  or  IlfSTtUCTIOkl 

B.     n%mt  •troka  im  an  ••urgency 

calling  for  iMAdlACa  atc«Dttoii« 
1.     SyBpioma  lnclu4at 

Caaaatloa  of  awaaClng* 
high  favar* 
b*     W«afciiaaa,  haadache. 

dlaalnaaa* 
c«     Hancal  con(uaion» 

ataggaring  gait, 
d.  DalarluM. 


ERLC 


« .  Coi 

g.     Dcev  ahock. 
I).     Clrcul«cory  collapstt. 
1.  Paath. 
2.     T«ap«r«tur«  rl>«  can  l>a 
fantaaltlc  -  lOS-106  and 
aa  high  aa  lOB.   Abov*  tbta 
daaaga  to  Cha  brain  occura 


INSTRUCTOR  ACTIVITY 
Liar  on  C/B  or  ua« 
(raiiaparaocy 


6TUDBHT  ACTIVITY 


Taka  ootaa  aa 


aacaaaary 


(14) 
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IN6TRUCT0K  ACTIVITY 


OUTLINE  or  INSTIUCTION 

3*     Tr*«t««nt  la  aittad  at 

reducing  t«ttp«r«tur«  rapidly* 
a«     Total  iMaraion  In  lea 
uatar . 

b.  Cool  with  fine  alac  or 
apray. 

c,  Maaaaga  tha  axcramltlea 
during  cooling. 

d«     Wrap  In  cool;  wet  aheet 

or  blankat* 
a.     Got   to  Medical  attention. 
C*      Ueat   EKhauetlon  la  not   as  aavere* 
nor  doaa  It  carry  the  grave  pro- 
gnoala  ot  heat  atroke. 
\   1.  Syaiptoaa. 

a.  Kalntnaaa  4  palpitation       LlaC  on  C/9  or  uae 
predonlnate.  t ranaparency 

b.  Profuaa  aweatlng. 

c.  Nauaea»  voaltlng* 
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STUDENT  ACTIVITY  O 


Take  nbta* 


ncc«a«iiry 


tiaadacha . 


(15) 


,OUTLI|ll  or  mStlUCTION 

4.     llDcotiac  iouapsis  • 
2.     FIrat  mid. 

K««ovtt  to  cool 

OOVirollVADt. 

'  Olvo  cool  Bmlt 

wolor  (O.IX). 
c.     Tmkm  salt  tablott  mm  m 

VI*    Cold  ca«u«ltioa. 

A.     Cold  iojurlftft  danorally  reault 

froB  tht  alowad  or  Ivpodad  blood 
flow,  mud  cho ''aovori  ty  of  tho 
injury   Is  dlmcdy  rolatdd  to 
thm  IntaanHy  durotion  of  ox^ 
fomuvm^  mnd  othor  conpllcating 
factorii  •uch         wind*  uotaoao. 
and  CrauBS* 

B«     ButtlcAlly.   th«ro  mvm  tvo  typos 

of  cold  In Juiy 9  frosting  and  non-  ^ 

frsaxlng^   but  It  la  rara  whan 

ERIC 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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) 


) 


OVTLINI  or  IMSTRtlCTIOM 

•11  of  ona  condition  nxlats 
vltbcut  aonn  d^gran  of  th«  athnr 
prnaanC* 

C.     Cold  injuriav  ar«  cla««ifl«d  by 
dagran. 

1.     Flrat  d«graa  -  Chllblaina. 

a.  Synptona. 

(1)  Radnaaa  k  Swalllng. 

(2)  Itching*  Burning 
dar^atltla . 

O)  Tingling  fc  posaibly 
a  daap  acha. 

b.  Traatvant. 

(1)  Llittla  la  raqulrad 
aalda  froa  raaoving 
and  rawarving  victln. 

(2)  Kxavlna  for  Mora 
aarloua  cold  Injury. 


INSTtUCTOK  ACTIVITY 


gTUDIMT  ACTIVXTT 


Llat  on  C/B  uaa 


tranaparancy 


Taka  oot«« 


ntc< 


9S: 
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) 


OUTLINE  or  INSTKUCriOli  INSTIUCTOR  ACTIVITY  8TUDKNT  ACTIVITY 

2.     S«con4  (i«gr««  -  iManrslon 
foot  and  cr«acb(oot. 

Imaara tonf oot  occurs  from 
•xposura  to  w«t«r  50** 
or  for  12  Utm  or 

■  OfO. 

b.  Trtinchfoot  rosults  froa 
fiKpotura  to  cold  anvlvon* 
s«nt   (nor  nacessaVlly 
w«t«ir)   for  fro»  days* 

c.  SynptoMs  «rft  similar  for 
bothi 

(1)  Affacted  part  blaiichaa» 
clng|«a  &  8^^^  numb* 

(2)  Swelling  &  cyatioala. 

O)   Bllatara  (blaba)  ^ 

(4)  Intftna*  burning  pain 

(5)  Msuro-Buacular  changes 


(18) 


9S3' 


O 

ERIC 


Of  IMSTIUCTIOM  IH8t«UCT0«  ACTIVITY 

for  both. 

(1)  Uli«r«  tltautt  Is  not 
■ac«r«t*<l»  •  dressing 
Is  not  rsqulrsd. 

(2)  During  trsnsporc,  or 

if  thers  is  possibility 
of  tissue  loss,  bsnd- 
age  loosely. 

i 

(3)  Do  tot  rupture  blisters. 

(4)  Seek  «v«.dlcal  assistance. 
3.     Third  Degree  -  Frost  bite. 

a.  Occura  after  brief  ex- 
poaure  to  extreme  cold. 
i-2Q^  f  and  below). 

b.  Sy»pto»s. 

(i)  Burning,  stinging, 

9S4 

and  nuabness. 
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• 


OUTLINI  OP  IMSTRUCTIOM 


INSTEUCTOR  ACTIVITY 


STUDINT  ACTIV 


(2)  Cray  or  white  waxy 

color  to  affactad  part 
dua  to  lea  cryatula  in 


tba  akin,  aapaclally 
ovar  bony  pro»inanca«. 

(3)  Bdana. 

(4)  Daap  aching  pain. 

(5)  Llaitation  of  notion. 

(6)  Poaaibla  aubaaquant 
gangrana  and  tiasue 
loaa . 

c.  Trttataent. 

(1)  Rapid  chawing  in  water 
1070  to  109^  F. 

(2)  Ally  pain. 

(3)  Prevant  trauaa  to 
Injurad  part. 


(20) 


9S5 


) 


1^ 


OUTLINE  or  IN8TSUCTI0N 


IHSTRUCTOE  ACTIVITY 


STUDENT  ACTIVI 


4«     Pourfch  Dttgred  -  Freeilng* 

a.  Occurs  after  exposure 
to  temperatures  below 
-20^F. 

b.  Syaptoae. 

())  Fallld  yellow  waxy 
color  caused  by  Ice 
crystals  in  tissues 
of  affected  part* 

(2)  Skin  will  not  move 
over  bony  prominences. 

(3)  Edema  and  duap  pain. 

(4)  Loss  of  motion. 

(5)  Cangrcne   6  tissue  loss. 

c.  Trestment   for  freezing  Is 
the  same  ae  for  frost  bite. 

5.     Avoid   thawing  a  freezing  casualty 
If   the  part  will  be  re-exposed 


to  cold.  Thawing  and  refreezlng 
en  extremity  seals  Its  fate. 
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)  ^ 

OUTLINE  or  IH8TRUCTI0M  INSTRUCTOR  ACTIVITY 

VII.  Transport Atlon  mud  Paraonnttl  Raacus. 

A*     Traniiporclng  an  tojurttd  porton        Show  etrAcChar  to 
g«ii*rAlly  Involvoa  U9m  of  m  claai 
scrfttchaif  or  littar. 
1 «     N<^ll-Bobart  son* 

m.     A  •e»l-rlgld  llttor. 
b*     In  uo«»   It  urapo  around 
Che  patient  like  a 
nunny « 

c.     Mela  uee  le  In  trana- 

porting  a  vlctln  out  of  a 

Mnall  epace  or  through  a 

narrow  opening . 
2.     Stokee  Stretcher  Show   itretcher  to 

e.     A  rlgld»  baaket   type  iUaee 

litter. 

b*     Beat  and  eaaleat  nethod 
of  BOving  a  vlctln* 


(22) 
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)  0 

:»UTL1NS  0¥  IMSTgUCTIOH  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITt 

(1)  Safetc  for  Injureik  Man* 

(2)  Raay  to  carry* 

c.     Difficult   CO  gat  through 
Cha  hatch  or  a  racos-* 
praaalon  chamber 
a.     kwmy  Llttar.  Show  llttaip  to  claaa 

a.     Rlgld»   collapaabla  litter, 
b*      llaat   for  flald  uaa  dua  to 
Ita  portability. 
B,     Paraonnol   reacue  In  hasardoua 
anvlornManta . 

1.      Blactrlc  ahocfc  victlin. 

a,     Ranova  caaualty  by  looaa 

clothingi    If  poaalbla. 
t,     Sacura  powar  If  poaalble. 
c.     loaura  that  you  do  oot 

comm  In  dlract  contact 

with  tha  victim  until 

powar  aourca  la  raaovad  OSS 

or  d laconnac tad . 
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)  )  ■ 

OUTUNK  OP   IMSTiUCTfON  IHSTfcUCTOl  ACt XV ITY 

2.     Tonic  g««  or  anokft  casualties* 

a.  Do  not  aat«r  a  auapect 
apaca  until   It  |iaa  baao 
da-gaaaad  or  randarad 
aaf  a  • 

b.  It  you  Auat»  uaa  propar 
protactlvs  aquipnant  auch 
aa   an  0 . B  «  A* 

VIII.   Pulao!;:  wounda  and  anisal  bltaa 
A.     Snaka  bltaa. 

1*     Try  to  learn  typa  a%  anaka 
Invo 1 vad  * 

2.  Uaa  appropriate  antlvenoia  If 
aval  lab  la  . 

3.  iMBoblllsa  affected  part* 
A.     Apply  a  cournlquat  above  the 

blta   that  will  block  vanoua 


8TUDKMT  ACTIVITY 


Llat  on  C/R  or  uaa 
t  ranaparancy « 


Take  notae  aa  necaaaary 


9Sn 


flow. 

3.     Treat  for  abock 

6.     Get   to  nadlcal  aaalatance* 


(24) 


)  ■ 

OUTLIMK  or  IM8TRUCTI0II  IHSTtUCTOE  ACTIVITY  STUPEMT  ACTIVITY 

E.     Anlaal  bicaa. 

1.  Uitb  aaraal  biCas,   ch«  chlaf 
coocarn  la  rabiaa. 

a.  Any  unprovaa  ■■■■allan 
hit%  r« quirts  cartful 
bandliiig. 

b.  Capture  the  anlttal  allva 
if  poitlbl4>« 

c.  Observe  anlBel  8-10  days, 
d  *     Eatabllehedi  ayBptoaatlc 

rablaa  la  lOOX  fatal.  If 
anl»al  cannot  be  locatadi 
rabiaa  vacciaatlon  muat 
be  inatltutada 

2.  Non-rabid  anival  bltea  can  be 
treated  at  vounda* 

a.     Cleanse  wound. 
b«  Bandage* 

c*     Seek  sedlcal  attentiona 
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NAVAi  sriMWL  nivr;r  Arp  ^Ai.VArr 


TERMINAL  OSJECTIVES 


S45f'urlCy  rittiirAncct  tlone 

5ttiifion  Topic  1^5 »  nivtnit  ni8tt«att/lnjury  Troatisient 

Part  1 

2  llniir» 

lySTRI'CTIOriAI.  fUTrmAI.Sl 
11,5.  Nttvy  Plvlng  Manual 
i^Cantlard  riaaarnoit  Kqulpnant 
SCuileitt  r.iildaa 
Ovarli«fail  Trojectf^r 
Tranttpnrenciea 


9')  2 


Partial  attainment  of  thu  (oUoviaitt 

1,  ti|»an  tha  atudent  copiplataa  thia  couraa  lia  will 
he  ahla  to  d<monatrata  propar  procadurea  for 
the  appllcatloa  of  iftouth-^to^Mutli  and  machanl* 
cal  (AflBtV)  reaiiadtatlon. 

2,  Wlion  the  atudant  coaiplataa  thla  couraa  ha  will 
ba  ahla  to  drnonatrata  tha  traatMnt  of  havor- 
rhnne  through  the  utlllKation  of  praaauro  polnft 
and/or  dlract  preaaura  aathoda^ 

3,  inien  Cha  atudant  coaiplataa  thla  couraa  ha  will 
ha  ahla  to»  given  a  hypothetical  caaa  requiring 
flrat  aid  treatment »  deacribe»  in  a  aequence  of 
atapa»  appropriate  action.    Include^  aa  a  nlnimun^ 
nave  af  injLry/condltioa»  treatnant  and  poat  treat*' 
vient  actlona. 

4,  Wlian  tha  atudant  complatea  thla  courae^  he  will 
ha  ahla  to,  given  a  hypothetical  caaa  involving 

a  diaeaae/injury/conditlona  coaMOD  to  diving,  dea* 
crihe^ln  a  aequence  of  atepa,  appropriate  action* 
Includa,  aa  a  Alnlttiai,  naaie  of  dlaaaae/injury/ 
condltlona,  aalectiona  of  proper  treatment  tahle, 
if  appropriate,  treatment  and  poat  treataiant  ac- 
tlona.   If  treatment  tablee  ere  neceaaary,  a:ake 
correct  log  entriaa. 

rKABMW  OPJEmVFS 

l«  rircu^atory  and  Raaplratory  Sypteni 

a,  Uat,  in  writing^  the  »aJor  organa  in  aach  aye- 

ten« 


•;0 
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FNABMNi;  OB.IPCTIVES  (CDNT^n) 


h«    r.lv«n  an  lUuatratlnn  of  t\\m  aystMB.  TRACE 
m  drop  of  bloo4  and  a  woleciile  of  air 
through  the  appltcabla  ayatea. 

c.  Orally  DCSCHJlie  tha  intarfaca  of  the  two 
ayataM  and  Chair  Ivportance  to  diving. 

d,  DRSCRTKe,  In  writing,  the  mannar  In  which 
aalactad  cnndltlona  hinder  nornal  operation 
of  tha  ayatama, 

rRITCRTOri  TESTS 
Nona 

limtEIIORK 

Voluake        Student  Guide  Aaalgnment  Sheets 
VS^IA  throufih  V5-7A. 
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pim.piF  OF  irsTriimni: 

INTFOHilCTlOV  TO  ir.SSriN 


!•    Estuhlifih  r.iMitJicc. 


2.    FHiahllah  r#?ii«Uhoiis. 


V 


3.     EHtahlliili  effect, 


1.  Ifiirnduce  self  topic, 
a.  Stare  Cyi  potlciuH. 

2.  Get  BCiKlenta  reatly  to 
laarn. 

a.  l*aA?i  out  hanJouta. 
b*  Inaure  fttuilcnta  have 
Piv  Han« 

3.  Value  uf  anatony  6  phy-  ^ 
Blolofiy  of  Reap.  &  Tire* 
ayatm^  to  the  attidcnt. 

a.  Alii  In  un^iaratandinf, 
lioily  naclianlcs* 

;  •  llndaratand  tiow 

affect  the  body. 

c.  Such  knoviledt>a  can 

prepare  the  T/F  for  Ma 
role  aa   a  diver. 


^nwr?T  Ar.TTvm 
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niiTijm:  np  insTPiirriON 


ITISTRMCTOP  AmVTTY 


frrn^rrr  activity 


A.    Overview  of  lesaon* 

I,    Clrculetory  eyaten. 

A^  Anatn»y  -  ConalaCa  of  3 
baalc  Itema. 
l«  Itaart. 

A.  Mtuaced  behind 

hreaat  hone  (aCernum) 
h«  Tonal ata  of  two  punpa. 
K  Tiimp  on  rlfhr  Aide 
takea  blood  f^^^ 
venoiia  ayatem  and 
pumps  It  out  Into  k 
through  the  lunp,a» 
then  the  puliionnry 
circuit  retuma  to 


d.  ractlltata  uuduratandlpg 
of  the  traatnent^Prncaaa* 
4,    State  the  T«n,  and  onuhlinp, 
objective. 


Place  drawing  C/B. 
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Copy  in  Class  not«s. 


OirTMNT  OF  IMSTFUDTIOII  INSTRrcTOR  AniVITY  STIWNT  ACTIVITY 

tilt:  left  side  of 

2.  Piwip  on  tli«  left  ^ 
Hide  profielA  th« 
Mood  from  the  lunita 
out:  into  rha  body. 
(This  li  knoim  as 
the  6yRCe»lc  circuit), 
c.  Kf jficleiicy  of  the  heart 
1h  well  known  -  works  con- 
tinually all  of  our  lives 
without  H topping « 
2.  Blooil  veHselH  *  the  •*p*P*»^.''."         Place  dlaftram  of  clrc.  system 
ayetem  that  carries  the  hlood       on  T/R,, 
to  the  varloiia  tlaauea  U  or- 

 pan**  throui>hnut  the  hody« 

a«  Arteries  carry  blood  au^ay 
^  froii  the  heart  Into  systenlc 

(3)     ^  '  ' 


ERIC 


rMrri.TMF  op  iHSTPiimmj 


insTnrrrnR  AmvTTV 


fiTt'T)r?JT  ACTlVm* 


circulation* 
!•  Kati^cBt  artery  in 
thii  a<irta« 

2.  Arturlub  diminish 
In  nice  as  they  f*et 
further  fron  the 
heart  and  they  In- 
crease in  nunlier. 

3.  T^mall  arteries  are 
known  ad  arterlolee, 

A»  Arterlolea  branch 
out  into  the  capll-* 
larleB. 

raplllarlea  are  the  anall- 

ent  ami  moflt  aiBneroui*  of 

the  hlood  vc.-iflels, 

!•  All  hotly  cellH  arc  close 
to  at  least  one  capillary. 
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OITMKF  or  IKPTWIimON  rif-T'^lirTOn  ACTI^'ITY  STOnr\T  ACTIVir/ 

3^  Can  l»a  M  m^ml\  aa  ^U-^ 

die  illaaettir  of  one 

r^t^il  Mood  call, 
c.  Vtslna  are  Lloo«l  voaaela 
Iliac  serve  to  return 
lilooJ  to  the  right  aide 
of  the  heart* 
1.  Sua  Heat  velna  are 

called  vanulea. 
7.  Venules  tiicreaae  lii 

al^e  and  dlnlnish  In 

niuiiher  • 
1.  Finally  attaining  suf- 
ficient aiae  and  known 

aa  velna. 
A.  rarfieat  vein  la  the  van- 

acava  that  flows  directly 

Into  the  Right  side  of  the 

(5) 

heart. 
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oiTMNp  OF  iH<5Ti»ucrinn 


INST'>IlCTOr  AmVITY 


STIJnEWT  ACTIVITY 


S«  Some  of  the  liirfter 
veins  liav«  **check 
valves**  to  prevent 
hack flow. 
3.  Blood,    A  fluid  tissue  that 
has  A  main  conponanta. 
a*  501  of  the  blood  la 

liquid, 
k*  SOj(  are  solids  (calls 

fi  platelets), 
c.  About  5  quarts  in  the 
average  body. 
A.  a.  Red  Mood  cella  (PBr*a) 
comprlne  about  A57  of 
total  Mood  volume. 
1.  Carry  most  of  the 
oxygen  to  cells  and 
tissues*. 


List  on  C/B 

a.  RBC 

b.  mc 

c.  Plasma 

d.  Platelets 


Copy  In  notes. 


FRir 
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oim.im:  of  nisTwrrrior 


itrsTprnron  acttvity 


2.  Tmnsport  CO^  fron 
calla  iin«l  rlmucs 
to  thkt  lungs* 
1.  CuioogloMn  on  Che 
RBr  Molecule  blndfl 
with       and  releAsea 
It  ro  the  cella  vliera 
It  Ifi  utilised  In  the 
oxliltttioii  of  food  to 
produce  tnergy  and  hoat 
hy  thu  cell* 
a*  0-)  rich  heriogloMn 

la  bright  red  In 

color  -  arterial, 
h.       poor  henogloMn 

lii  a  dull  tlulah 

red  -  venoua. 
1>.  IHitte  hlood  cells  (Ul\r"b) 
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PTnif  ^nr  acttvity 


1.  Ftn^iC  'lUfiAau^ 

2.  Body  can  rupldly 
produce  UBC^d  to 
fIgKr  off  Infectloua 

1.  Norral  RBCA^Br  ratio 
Iti  70n/K 

1*  l.lqulii  portion  of  the 

I'looit, 
3«  Coolu  the  tlKr^uea* 
^.  Vel  Inlc  for  RBC/UBC. 
A.  Carries  othitr  nutrlentft 
CO  the  cellft. 
t!»  IMatelets       Involved  In  the 
clotting  process  In  the 
hlofuL 

r.     Physfoloj'.y  of  the  circulatory  systcr^ 


FRir 


(8) 


1 


nifTMNE  OF  iMnTnifcrrimi 


iMST^ncrrnp  activity 


STimFMT  ACTIVITY 


K  VtinoMtt  Muo«l  returiiH 
froin  iiy«(iimlc  circuln- 
ttoii  Co  Ihu  rlfchc  ftlda 
of  henrt* 
a«  nxy|*en  poor. 
CO^  rich. 

2.  Thlsi  Muod  is  piimpeit 
Into  l!i4^  capillary 
lie^l  In  th«  lungs* 

O2  taken  up  by  cHa 

b.  rO^  ft 1 van  Up  hy  the 

1*  0^  ricb  hlo^ifl  la  pumpud 
bacK  Into  thit  left  si  tie 
of  the.  Iie/irt. 

A.  Tmri  here  It  la  pumpcii 
Into  the  ayatomlc  clr- 


Trace  hloo<l  Lbroufji 
the  cite*  syataM  on 


T/r  follow  uaini;  illii|:ria> 
on  flKiira  VH,  paf«  1-7 
nw'an. 
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OUrUNB  OF  INSTRUCTION 

cuUtJon  via  tlie  arterial 
natwork. 

5.  Through  Chtt  art:«rlea  to 
the  caplllarlaa* 

6,  Hare  cha  RBC  glvaa  off  Ita 
0^  Co  calla  ttiwl  plcka  up 
tha  CQ^  producail  by  callular 
iMtabollaiih* 

7*  'Hie  bloiMl  ihtiu  iu  transported 
Co  the  vttnuua  ayateM  and 
eventually  back  to  tha  heart. 
AnatuHiy  uf  tht;  reaplratory  ayaten* 
I.  Hauplratary  ayataM  la  divided 
in  three  parta* 
a.  Paaaagewaya  leading  to  the 

lunga. 
h*  The  luugb* 

Acceatiory  organs 


ERIC 


INSTRUCTOR  ACTIVITY 


StUDEirr  ACTIVITY 


1  '1 

(JO) 


OlfTLINK  or  INSIKUCTIUN 

2.      Fanaftiittifwiiyw  leading  to  ttm 
lungs. 

tt.  Oral-natiiil  cavity  consists 
of  tlm  iftouih,  nose  and 
ttlnuttea  that:  aerva  to  fun- 
nel air  down  to  the  lunga.  ' 

leaning  and  either  warning 
or  colling  it. 

b*  The  trachea  ia  a  carr Uliginous 
tube  that  containa  the  larnyx 
and  iJirecta  air  into  the 
broneliit 

c.  The  bronchi  beglna  at  the  bol- 
torn  of  ihe  trachea*  and  branch 
out  Into  Bittaller  and  ikore 
nunieroua  bronchi. 

d.  The  bronchi  continue  to  divide 
and  becouie  reduced  In  elze  un- 


INSTRUCTOK  ACTIVITY 
Diagran  of  C/B 


OUrUNB  OP  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


til  thtty  becune  bron- 


cliloiafl^  wlilch  feed  air 


Into  the  alveoli. 


3.      The  lunga. 

a,  Dlvliltid  Into  lob«sa  coq- 

talnlng  alveoli* 

1*  L«ft  lung  liaa  2  lobaa. 

2.  Right  lung  haa  3  lobea. 
b*  Tha  alveolua  la  a  tiny  Diagram  on  C/B 


air  aac  at  the  and  of  the 
broiichlola. 

1*  About  300  million  In  the 
luuga. 

2.  Prtitiant  a  large  aurfaca 

araa  to  Inhaled  air. 
).  Site  of  giia  abaorbtlon 


and  exchange. 


(12) 


mTLUT  OF  IlISTRPCTlftlJ 


irsTinrrop  Acrrvm 


FTfnrtT  ACTlVlTf 


4«  Acccittiiory  or|t«M  f  sCructureu, 
n.    Paaplriitory  Pliyslology-consl8C#«  of 

lireathlnn  ottcli«nlG8  mnd  gas  ex- 

cliAfiRe  In  cli4i  lunula. 

!•  t'eclianlcii  of  hrfeAthliitf* 

a.  PlaphraKi^,  rh«  aajor  ti'reatli- 
Ins  iNiittcle  riovea  down  and 
the  xih  catie  novea  up  and 
oiip;ar<1a^  craacltig  a  ntip,- 
aCtva  i^reasura  In  tlia  liin;ts. 
All*  rubhua  Into  a^ualltu  die 
I>ri3iiaur<^g  fillini;  Cittt  lungs* 
The  4lla|»hra);R  relaxen^  muvi^a 
u|«  anil  die  rib  cage  fallu, 
cr4!utlng  poalclve  preaaure^ 


and  air  lubhea  oiit« 


2.  Cab  4*xcbani;e, 


v>iiiKr;in  on  T/p, 


% 


I 

J 


«mjrr  OF  i!iRT'>i?rTi w  iriSTrnnroF  AmviTY  sti'oe^it  ArriviTY 

Aft  air  enter*  the  lunge 
It  cotiee  In  contact  viili 

% 

tlie  alveolar  eurface* 
b,        18  qiitcMv  aheorhed  l^y 

m 

till  alveolar  lining  and  dlf- 

fiisca  Into  Che  capillary  hed 

that  la  on  the  other  aide  of 

t!ie  alveolar  aurface^ 
c«  The  higher  partial  pressure 

of  the        in  the  alveoli  aerves  v 

to  piiah        into  noluti?oii  on  l/he 

red  hlood  cells  which  have  a 

luwc'ir  partial  pressure  of 
d*  An  the  aar^c  tiaie»  the  RRC  lias 

a  hlcher  partial  preaaure  of 

rn2^  the  product  of  cellular 

»eCal>ollfu.)^  and  this  rOi  is 

driven  from  the  lilood  ttito 


OS 


(U) 


FRir 


wm.iPK  or  iNSTniirrioN  itjrtfittor  Arrivm  Rrrm  activity 

the  liinf.s  whvrtt  a  lovnr 

r 

pr\*HAura  of  CO^  •xlatn. 
e«  TIiIh  i^an  ftxchangft  ctccurfi 

very  rapidly  tto  that  tlia 

l>Aiital  pranauraa  of  tb« 

illu9olv4!i|  uaaaa  In  the 

Ulood  that  laavua  cha  ]uii|;fi 

Itt  alModt  tlia  aaaia  aa  the 

preasurea  in  alveolar  air 

at  exhalation. 
1*  Thia  j;ad  exchanga  in  tha  lunit^ 
la  l:n«>wn  aa  external  raaplra- 
t  ion, 

4»  Aa  thtt  oxyi^dnated  blood  r^- 
entera  artarla)  circulation. 
It  contlniiaa  to  travel,  oxy* 
Kcnatlnit  vartotia  tlciauaa  nnii 
i:t*llH,' 


mtiiT  or  iHRTrumoM 


iriSTFiirron  AmvtTY 


sTunrrrr  activity 


^«  Tells  have  metaholizad 
MnA  producml  TO^p  ualnu 
oxygen  In  the  proc««ii» 

!•«  Oxyi^enateil  blood  then 
Approaclka8  the  cell  and 
a  alnllar  ^ah  illffualon 
takea  place^  driven  by 
the  hlfih  02  tenalon  In  tho 
and  the  high  ten-- 
aion    within  the  cell« 

c.  Thlfi  gaa  exchanKe  at  the 
cclliilnr  level  la  known  as 
Inic  rnal  r^hplrat4on. 


niafiram  on  T/B. 
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NAVAL  SCHOOL  DIVING  AND  SALVA(;E 


M:UUA  Dlvtsi  A  4ii-OU23 
iieciirlty  ClatiBf  Icai  loii:  None 

Li^MMiai  Topic  Diving  Dloeatte/Iii  )ury  Treaitneiit 

Van  II 

U  iloura 

INSTRlun  lONAL  MATERIALS; 
U.S.  Navy  Diving  Manual 
StaiiilarU  OlaaarouiH  Ecjulpment 
SiUilent  (til  Idea 
Ove  1  lit^ad  I  r  o  J     to  r 
Ti  aiia|iarencl ea 

Uulcrencc:     tMiyululogy  and  Medicine  of  Diving, 
Kennctt  Elliott 


TERMINAL  OBJECTIVES 

1*    When  iliti  ucudent  conpietea  tlila  courae  lie  will  be 
able  to^  given  a  (lypothetlcal  caae  involving  a 
dlaeaae/lnjury/conditlor  cooMfton  Co  diving,  deacrlbe, 
in  a  aequence  of  steps,  appropriate  actiuna.  In- 
clude, as  a  nlnl^uw,  nane  of  disease/injury/coadl- 
tlon,  selection  of  proper  treatnent  table,  if 
appropriate,  treatinent  and  post  treatment  actions. 
If  treatwenit  tables  are  necessary,  luake  correct 
lug  entries* 

ENABLINCJ  OBJECTIVES 

K     DESCRIBE,  in  writing,  the  synptona,  causes,  and  pro- 
per methods  of  prevent ion/treatraent  for  selected 
diver's  diseases  and  injuries. 

CRITERION  TESTS 

None 

UOMKWORK 

Volume  A,  Student  Ouldes 

Day  )   -  Asalennient  Sheets  3-5-8A  through  3-5-12A 
Day  1  -  Aaslgnjwent  Sheets  3-5-13A  through  1'5-16A 


10!, 


*  w 


OUTLINE  OP  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


SlUDENT  ACTIVITY 


INTRODUCTION  TO  TliE  LESSON 
1.      Ktttablibh  concacc. 

3*       Eutablluli  et'l:uct. 


4.       Ovt^rview  of  Iuh 


now 


Introduce  self  &  topic* 

1*  State  C/R  PollcieB. 

2,  Get  T/Vb  ready  to  learn. 

a*  Pass  out  handouts. 
J.  Value  of  Topic  to  T/E. 

a.  Knowledge  t;iay  aava  life. 

b.  Understanding  of  topic 
prevent  accidents. 

c.  Aid  the  T/E  In  his  role 
as  a  diver, 

d.  Kecogiilze  poBtilble  casea 
for  recoiiiprcfislon  treat- 
ment . 

4.  State  T.O*  and  the  enabling 
objective* 


li)[3 


(1) 


FRir 


oirrLiNK  or  iNsnitucriuN 

Dlvorai  Ultiuattea  aiid  Iiijurlcti 

1.     In-water  liedicral  enteruenclutt. 

A*      Caa  ewibollam-wobt  aerloua  diving 

1«  Caudcd  l>y  ulr  that  has  bean 
trapped  during  aacent. 

a.  With  ttufflclent  expanalon 
(volume  Increase)  the  gaa 
will  ruplure  the  alveolar 
meiiilirane . 

b.  (>au  bubblee  eacape  Into 
the  capillary  bed  that  aur- 
rouiida  the  alveoli* 

c.  Thla  blood/bubble  mixture 
uuitit  go  directly  to  the  leit 
tilde  ol   the  heart,  and  trou 
thlti  pointy  the  bubblea  may 
rupldly  travel  to  the  brain 


INSTRUCTOR  ACflVITY 


Diagram  on  C/B  Baloon  ex- 
panding under  presaure;  aa 
preaaure  la  decreased  vol- 
ume la  Increuaed. 

i)lagram  on  C/U* 

Refer  to  circulatory  pathway 


(2) 


aiiTMvr  or  iiisii^iTTior!  risTrrrroF  ncjivin  CTrnrrr  ArriviTY 

proiiucinf  rapid  ayiipContt. 
2.  5yin|>tonia  of  f^nn  er>bollBiii  are 
ipohc  cocnvionly .  very  quick  In 
appearance^  and  dramatic  In 
nature* 

a«  The  victim  way  become  un*^ 

conclouo  wltliout  any  warn-* 

Ini*  or  other  synptomH, 

This  may  occur    even  wlille 

the  diver  1h  atlll  In  the 

water  or  shortly  (within 

mln.)  after  reacl.lnfi  the 

tiur  f  ace. 
b.  Other  al^na  and  symptons 

that  1^1 11  occur  quickly 

Include;  i  ♦  5 

I.  nizzlneaa. 

?#  Paraly«lH  or  vurul  n»2Sfi 

In  tl>o  extreiiil  ties. 
O  (1) 


mti  iMK  OF  rismiwrrif^*! 


INSTPIirrOw  ACTIVITY 


1.  Klurrlnx  of  vlalon. 
4*  Convulalunii,  hloo<ly^ 

frothy  spiitiffi. 

niver  way  have  felt 

a  **hlc>v  to  the  cheiit*' 

<1urln|>  ascent p  algn- 

Ifylnc  lang*ruptiir6. 

c,  Theae  s^n«iptoa«a  are  the 
same  as  may  he  aeen  in 

a  stroke  victln,     Tt  muet 
he  reaiemh«re4  that  they 
occur,  very  quickly  In  the 
atrlchen  diver. 

d.  The  result  of  the  air  hub- 
|)les  In  the  hraln  arterlea 
1;)  deMtli  of  hraln  cells  as 
th«y  hecome  starved. 

Since  this  tlAfiun  «^111  not  ^  l)  '  p 

(4) 


mnrMTIE  OF  riSTHfCTTOU 


i^isf^rrron  activity 


r4i,*»«nratu.  rapid  treat- 
rN  nl  Mauurttd  nu8t  ho 
Inacltuttt*!  to  off  set 
the  poaslMlltlea  of 
ptirwanent  damap^e  or  a 
fatality. 

1.  Any  dlvcr^  who  has  had  a  Stress  this  pofnt- heavily, 

aourca  of  ftaa  at  depth,  P.lahorate. 
that  aiirfacen  unconnlotis 
or  he cornea  unconaloua 
within  $05  after  arriving 
on  tl)e  surface  mist  be 
asemie^  to  have  a  gaa  cm- 
hoi  lain,  rei^ardless  of  any 


factor  that  may  explaia. 


the  condition. 


•4#  Treatr»eiit  of  pas  enhollsfn* 


a.  ''ecoi;ni tlon  of  synptoin:i* 


(5) 


■ 


miTLiNK  OF  irisTrjicTioN  i*:sTnrrTO'^  fcrvirv  srinnrr  ArTiviT>' 

h.  Imni  ill4Ce  recuiii|irtiislon 
oil         of  th0  •tAii«Ur<l 

1.  Com\iTHHn  to  IAS*  to 
ruftolvA  the  hiihlOes 

1.  rtli'  tJition  of  0^  (If 

AvallttMe)  to  fuclll- 

taits  the  outward  parttal 

pressure  grailient  of  the 

offendlnf;  gaa. 
c*  i>oH|>i talisat Ion  npy  he  re- 
qiitre<t  for  anclllairy  tritat-*- 
ment* 

l*rf^v4^n(lon  of  f;aa  enhollsm* 

«»  Me<llcal  Bcreenlng  to  ellnlnate 

pertiunnel  with  history 

evidence  of  limp,  disease* 


(6) 


ERIC 


lu  ^ roper  truiuin^^.  of  ilivlui; 
persoiiuel; 

1.  ^lurlnesii  to  JiUiKcrs, 

2.  Pnipar  utilization  of 
equipment. 

c.  Evaluation  of  diverts 
phy:ilcal  condition  prior 

iflwlnj  fori 

1.  'J I'^mporary  respiratory 

proMeihtf  coldn^ 
bronchitis. 

2,  Overall  phyalcal  con- 
dition* 

B,    Drownliii;  (or  near-droi/nlnft)  • 

t.  Fatal  hypoxia  brought  on  hy: 
a*  Panic  or  ovt:r-exert Ion 

In  a  uv/liiiiier • 
h.  Arrldental   los&'of  breatli  ng 
^(|tilpitient . 

O 

FRir 


niiTLiMr  OF  insTrprrio*:  iftsritiTTOP  Arrivii^'  sm^nnr  activity 

c«  Any  ccmihlnAition  of  tliasii 
factom  mmy  result  In 
<lnvolni;, 
2.  Orownlnn  In  duep  Ma  rig  is 
rare^  only  2  cases  are  known 
due.  tn  loBU  of  heliMt. 

a.  Fveii  with  torn  ault^  tiie 
1^  V  diver  la  aa  safe  iia 
long  aa  he  reMslna  upright* 

b.  Upalile  ilown  diver  iiith 
torn  ault»  spit  cock  open 
or  ilepreBaed  chin  buttoi 
la  In  troiihle« 

3 V  Prolyl n|»  In  SHIRA  or  light- 
weight  gear  la  nora  coinnon* 
a«  (-ear  la  more  easily  lost, 
b.  Hreater  opportunity  for 
panic. 


(e) 


} 


nni^iKp  OF  irjsTPumoM  iustpucto'^  ArmviTv  STimrrrT  activity 

c.  nitciilnp.  t^^T  on  the 
hottoii  can  result  In 

J.  Tenders  could  pull  ' 
llfiliruelghr  Mask  from 
dlvera  face* ' 
4,  Treatment  of  droiniing. 

a.  Restoration  of  respira- 
tion* 

!•  ^loutt«-to-noutli  resusl- 
tatlon* 

2,  Artificial  resusltatlon. 
!>•  Pefttnratlon  of  heart  heat 
hy  closed-chest  cardiac  mas* 
sap^e. 

c*  Placlni;  the  revived  victim  ^'^7  J 

under  hospital  care. 


(«») 


FRir 


n^MNF  or  ivsTwirrmt!  rrsT^rrrop  Acrivm  snmnr  aotivita* 

l>ulnon«ry  •«litma* 
?,  HikBplt«ll2at ton  of  near- 
it  ro«;nlnr,  mimdAtorv  re-^ 
KariUiiaii  of  ctia  goverify 
of  the:  JiccldenC. 
S.  Prt'Vifniion  of  ilrownlnR  rentH 
prtnclpally  In  ohaorvatlon  of 
Hafety  precautions, 
a*  Physically  fit.  awlminera  anil 
(JlverB  raraly  fall  vlctlra 
to  ilrownloft. 
I»*  Tr.t   tlnft  In  proper  utiliza- 
tion of  illvlng  equipment  and 
tli«^  safiity  neaauras  to  l>e 

follotMil  with  aach  place  of  li}^'^ 
i\i-ht  bituuld  ho  emptmu lzc4l. 


ERIC 


(10) 


ITMNT  OF  insTRiimnM  i-5Trrrrnp  activity  CTmrrrr  activity 

C.    Barer ratiriA  (Squeeze)  ^ 

1.  rnurtoci  hy  an  licbalance  of 
prr»Hniireii  bet^'e^.n  various 
tiollo^i  BpaceA  and  organs 
v/lthin  tVe  hody  and'the 
surroun«Uni;  atmoBpl^urc  or 

2.  Cenernlly.  titit  only  typti.H 
of  nqii^e.zeH  that  prosent  a 
poaalMa  11  f  e-threatenlng 
alliiAtloii  are  lutii*  (thoracic) 
aqueeze  and  body  8r)ueeze, 

a«  Bo(V  H^iieezc  reaulta  with  IlluatraCe  on  C/F. 

thi:  decp-8ca  drcaa  when 
the  air  preasure  to  th<^ 
diver  insldis  the  drena  falla 
to  balance  thii  exterior  wa- 
ter prcfttair^. 


ERIC 


(U) 


OITI.IMF  or  IVSTPi'mor*  ^  IMSTTIICTOf  ACTI»'1TY  STIWIT  ArjIVITY 

lb 

* >•  rmnpreAsnr  fftilur*  nr 
cut  ulryl^ofia  A  no  non* 
raciirn. 
2«  Kapld  f«ll  of  the  diver 
aii4  hie  Inehlllty  to  cow- 
p«neete  for  the  Increas-* 
Infl  exterior  water  prea- 
aure* 

Tends  to  squeeze  Jlver 
Into  haliaat  A  hreast- 
plate. 

b.  Tan  posftihly  he  fatal. 
1    StiCk^  a  fall  can  occur  fol- 
lowing h  h low-up  with  rup- 
ture  of  th^  dreaa^  If  the 

Kinders  fall  to  takt!  In  ^ 

the  dlv6r*A  alaci:  as  he  ns- 

ceiida. 

(12) 


MTI  IMF  or  IVST'MTTIO" 

trim  pulronary 
Ciietva  and  pi><^ii- 
noiil  a. 

3.  Pri»voiUlon  of  t  arnthrniiina. 

I,  Do  not  exceed  7S  rpy. 
Stop  fliiscent  If  pain 
occiirn* 
1.  Abort  dive  If  pain  i 
falls  to  clear. 
l».  Proper  4llvfcr  Indoctrlna- 

t  Ion  and  t  r cilnln{;« 
Iriir  H<inet*/.e.     Ti  o  typeb  of 
*^ar  hqueex»f  can  result  froi» 
till  liMbalance  of  prc^BBiirc. 
A  nlddle-ear  aqnee-^e  lii 
ii  tebiili  of  a  l>loc];cd 
euNt  achi  an  tn^'f?, 

O 

ERLC 


T 11  list  ration y  overl|iy»  ^^py  1^^  notes  or  label 

tranfiparancy  or  drai'lnf;  In  Imndvioiits* 

<1ra\fiii)',  of  ear  canal* 

i ,)  75 

(U) 


4 


OirrLINE  OP  INbTRUCTlON  INSTHUCTOU  ACIIVITY  STUDEIfr  AClIVnY 

1.      Air  lipiicu  formed  liistwettn  ear 

drum  (tyia|ianlc  iikeiaibran«s)  «ind  Cliti 

ttitts  of  closure  in  tf^  eua- 

2*       Flu  Id »  iikicoiiby  and 

bluod  ftli  the  Hpaire  i 

Uehliid  the  drum  to 

equalize  ptetiuure* 
J*       It  dtiMceat   Ih  not 

ut4)|>|>«:d  or  thi:  block- 
ade not  citiartidy  a 

ruptured  ear  ilruiH 

could  reuult. 
A.       Uyiiiptona  are  |»aiu 

that   Increaae  upon 

pr  eaaure   1 nc  reane  * 

(lb) 


ERIC 


niTl  TT  or  iT  TrrmnM 


S*^lTI"'T  ACTIVIW 


a«  Ruptured  <(run 

could  alloi:  in 

ruah  of  colri 

wator  wlklch  can 

cause  vertigo 

with  moaientary 

nausea, 
b«  Pain  usually 

htopa  pheii 

ruptures. 
5,  Prevention  of  tnidille- 
ear  ai|ueeze* 
a.  IiiHure  aMllty  to 

clear  (valBal va 

man«uve^) prior  to 

illvlnn* 
t>*  Vhc  (lfticont;<tst ants 

an<l/or  antllilstanlncs 
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(16) 


ERIC 


I 


niiTi.inr  or  r  sTrrcrint: 

to  *lry  liiirous 
pieiiit' ranea  prior 
to  itlvlng* 
c«  Tne  control 

4i«i\iceut  (aac,  I« 

ii.  Abort  dive  If 
neceasary, 
It.  'Cxti^ruHl  ear  aqueoza  l& 
A  rcault  of  hloc):A(ie  of 
the  cKlernal  auditory 
canal m 

1,  Tl^.ltt  flttinp,  hood 
or  car  p&u|*8  cause 
i'ln  air  pochet  In  tlie 
external  auditory 

caniil « 

ERLC 


T-^'S'TiM'f-rf^n  ACTIVTTV  RTIfnC'T  ACTIVITY 


PI rain  as  with  I.C.A. 


(17) 


fTLiHr  OF  irrsTiitmr' 


T'lJlTpiirrnr  ACTIVITY 


prrnr  T  activity 


a.  Elavat«d  prcesuru 
tliot  in  equalized 

cl^aln  Culu!  creates 
an  area  of  loi^  pros- 
Bure  hiitwedn  the 
plug  aiMl  ear  ilrmu 
Tills  pre8B'*re  Im- 
balance forces  the 
*lrni  oiituardB  cans- 
In}*  pain, 
2«  P  similar  air  pocl  et  can 
lie  furincil  xihew  the  ftiist- 
aoliian  tiilu^  liecomea  l>locl:eit 
wliile  the  illver  I0  on  tlie 
hot  ton.     nu*  n^Bult  is  the 
sarac^  hut  this  iU»f!H  not 
occur  too  often* 
1,  Pri'v^ntion  of  an  external 


ERJLC 


08) 


or^ipir  OF  risTriirTTo?: 

ear  8«|iU)dze» 

a.  Kttver  i*ear  ear 

h.  Vent  tlRlit- 

c,  ABtttir^'  ability 
tn  clear  prior 
to  tllvlnn* 
c*  k\ir  proMcna  will  pre- 
sent the  majority  of 
umsiIIcmI  prohleMH  In  a 
dlvlnp  operattonn.  If 
micU  proMeias  occur  In 
siiifficlent  numher  tliey 
coiilii  ReaHuraMy  affect 
siiccciiiif 111  copplctlon  of 
lilvlni*  opciratlona. 


(19) 


ivsTriTTim; 


iNRT^rrron  /rTTVTTY 


^Hro  vu\hV  sqiiiio'/e  usual  ly 


a,  '^Atliin*  to  equ«^li^e 
l>r#^iiHure  in  the  SCUBA 
mask  by  ii<isal  isxtiala** 

1%  I.osH  of  air  Hiipply  or 
Rial  f  unctlun/mJfilianill  inf: 
of  plr  roiitrol  valve  In 

Hrown)  mank. 
6»  Suit  H:|iicezft  occura  In  ^Iry 
tiiilc  tllvlnp  \/hen  an  air  poc-- 
kct  Ifi  trappeil  In  the  fol^ls 
of  tlie  Hiilt^ 


are  (>o1  low  s|ir)ccn  loc.ittitl 


7. 


SI  nun  tiqUe<)'/:4: . 


ERIC 


(20) 


ll|c;Yf>l*rror'  APTTVITY 


wlrl»ln  the  homtn  of 


'^ia:;r/iw  on  r/r. 


rolling  on  Pa.  PV 


Man  rij;ure  VI 7. 


mepihranes* 

Honii^scLed  to  tite 
nanal  panAAtteti 
fhroiioh  narroi  open- 
inj'H  o^Cla  th^t 
ave  alao  niicoaa-l Ineii. 
I,.   In  nji^cr  reaptratory  In- 
fect lona.  slniiBas  inny  he- 
come  Inf lamed g  an*1  the 
oatla  l»locke'ty  fi>nnln|' 
an  air  pnckeC  In  tl>e  sluU. 
c.  Hieae  Mocked  ainuseb  then 
rear.t  ti>  prcsaiire  Increases. 


1.  Tlu^  intii!OHa  arcll^  fllUnn 
the  cavity  wltti  Mood  and 


ll)32 


(21) 


OVriJNE  OF  INiTlKlMjTlUN 
fluid. 

2,   Pain  in  iiiiunue,  and 
If  clearing  of  ihe 
aiaiiaeB  cannot  be  af- 
fected the  dive  la  a- 
borted.  • 

d.  Prevention  of  blnua  uqueeze* 

1.  Halt  descent,   come  up 
a  few  feet  to  clear. 

2.  Use  slower  rate  of  des- 
cent 

i.  Ulllize  dccongeatanta  & 
ant  tlilatamlnes  prior  to 
d  i V  Jng. 

8,  Tooth  bijueeze  caused  by  Improper 
flllin^i  ui  gas  pocket. 

a.  Clan  be  extreiuely  painful. 

b.  Intorm  dt^ntisi  that  you 


INSTRUCTOR  ACTIVITY 


(22) 


oifnjN£  OP  iNbTHixrriuN 

Mm  u  dlvtsr  und  to  in- 
Muru  aualiittC  punttible 
air  pocket  when  fill- 
ing leeth* 
1).       Inert  gan  narcotilM. 

1.  The  phyBiolugical  phenoM-  ^ 
nun  exhibited  by  (som) 
inert  gatteB  under  increased 
preutture,  i^haracterlzed  by 
an  intoxicated  condition  in 
the  dlvcr* 
'a.  Depth  at  wtilcb  narcosla 
from  the  Inert  portion  of 
the  breathing  media  occura 
la  variable: 

1.  Spei:lfic   inert  gaa, 

2.  tiiver  auaceptlblli t y* 

1.  Concentration  of  inert  gaa. 


INSTRUCTOR  ACTIVITY 


8TU0KKT  ACTIVITY 
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(23) 


OUTLINE  OF  INbTKUCTION 

b.      Nitrogen  uarcoalu  -  '*Kap- 

Curis  of  Llitt  Jeep'*. 

1.  Can  b«i  expecleii  Co  oc- 
cur at  90**  or  4th  ATM. 
Absolute. 

2^  Symptontt  Increuue  with  * 
depth ; 

tt.   1U0*-1^0*;  Light  head- 
ednetia,   Increaalng  aelf 
coiitldeiice^    load  of  fine 
dcacrluilnaLlou  aome 
eiiph4>r  ia . 

b-  150"-30<)':  Joviality  & 
gur rii luuuneua ;  perhapa 
autue  dlzlfiuaa* 

c-  2O0*'2!)0';  Uncon troUablc 
luu^htt^r,  approaching  by- 
atcrla.     i.ua  of  mental 


INSTRUCTOR  ACTIVITY 


(24) 


UVilJNe  OF  INSTUUCIIUN  INSTKUCTOK  ACTIVITY  81VDEKT  ACTIVITY 

acilvlly,  pisrliiliisral 
noMibnttiitt  4  i  ling  ling. 

Impalryd  nciiru-BUttcular 

J(M)*-150*;  Auciithetlc 
proper  tleti  begin  to  be- 
come apparent. 
3.       Sympti>nu  lilbappear  upon 
return  tu  mirtaiie. 

a.  With  exceaalve  ex|>oauru  to 
nar<:oalti»  aiwieala  last- 
ing several  houm  haa  been 
aeen . 

b.  AixirciM«j  alt^eplneaa  ib  comuion. 

(25) 

er|c 


OtnUHb:  OF  INbTRllClION 

Argon  huu  duuuniiL  rated 
increaucii  uatcutilB  activity* 

d.  Iti^liiiui  narcualtt  liaa  ik>1 
been  aeeii  evt:n  at  2000*. 
2.      Tlie  exact  chemica)  nature  uf 

Inert  gaa  narcualu  la  unknown » > 

bul  tliere  are  aevtsral  theorlea. 

a*  Heme r- Overton. 

h*  Fiolucular  welglit. 
Oxy||(t:u  toxicity;     Oxygen  in  high 
concent rut iunb     lu  often  utilized 
aa  a  breath  Ini;  iiit^iiia.     However  » 
prolongtfd  eKpotiure  to  high  partial 
preuaiirea  uf  oxygen  can  initiate 
the  ayndruiuu  kniiwii  aa  oxygen  tox- 
icity: 

1.       0     toxicity  ia  cauaed  hy  in- 
2 

cruatied  IM\  ot  0., 


INSTRUCTOR  ACTIVITY 


J(I3T 


(26) 


OIITI.rT  or  IHSTriTTIOIJ  r  PTn  fTOP  ;CTV'ir\  FTTPFHT  ACTIVITY 

a*  IH|;I*  conceniraclon^ 

Pt:ptli-cv«n  ulr  in  ox-  PV  O2  at  250'-l.5«f»  utu. 

f  250*  poBetf  «  PP       at  2'>7*«1  •'*?^5  atn 

hazanU    Mavy  air  lUvln.'^^ 
Is  llmlicd  to  29V  • 
c,  A  CfMiMiiallon  of  ie|itli 
pluu  0^  |>i%rcciUa;»/t  • 
7.  Ti:xlclty  ttyf^ptoiuH  arft  pre- 
ct^eilcMl  hy  A  lat«tnc  perioil. 
a.  i.ai«fnt  perlo'l  varies 
witli  the  Intllvliliial . 
Iv.  Alao  VHrltMi  accnrdini;  to 
itt'pih  uiul  partial  |>ren* 
Hurt*  i»f  0-># 
1*  Tlierc  iire  two  tyi>eo  of 

toxicity  that  are  of  concern 
to  iliverN* 

a.  Pulnoaary  O2  toxicity  c*m  l»e 


(27) 


i'.\p«:cte4t  to  occur  fron 

ilei.th  of  20't.»  bV.  (0.6 

at  1 1  lo  l.f  fltin) 

K  Syrtptcuns  Include,  Inn^ 
irritation,  fluid  pro- 
duction anit  cclluliir  dnsn- 
TcAtliB  have  occured. 
\  exposure  tlncfi  that  would  ^ 
rtitii>lt  111  this  fonu  of  0*, 
toxicity  are  quite  lenntliy. 
aud  depLli-diipantlant . 

CNS  ux/ften  tojilclty  lb  t!ie  form  qhS  -  Central 

Nervous 

lUdL  Ij  viost  often  seen  In  System 

vera  and  lilnh-prestiure  i/orl  ers. 

I,  Occurs  usually  In  oxccys  of 

but  liaH  been  ueen  t 
slialloiier  depths  In  sus- 
ceptible Individuals  dn<^  un- 

(28) 


fTrrr:rr  Acrivn^" 


2.  i'MH  toxicity  occiirn 
^cneially  before  pul*- 
iTiknary  nyp^itons  are 

J,  ^yuipt are  priiici* 
pally  CNS  nanlfeutation 
Hi\d  can  be  entirely  ali- 
sient  or  unnoriceil  aii^f 
Ctie  diver        directly  In- 
Co  conviil8lons  ^       lul  nul 
belziire) . 
.  HtiHCiilar  I wl t i:liinr« » 
mainly  In  the  facial 
lu-uicles  ar^iiiKl  the 


rjkplaln  V.F*\'.T.I.P.  acronyir. 

V  -  viffion 

r  -  enrs 

N  -  nauaea 

T  ^  tv/Uchinn 

I  "  Irritability 

n  -  diz/.lneaa 


ropy  in  notice. 


lain 
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OUTLINE  OF  lNt>rKUCTLON 

mild  &  liUeriul  tteat» 
&  iian  go  annul  Iced 
by  liiex|>erit:iiced  per- 
sonnel * 
i:.   Dlzi^iiketib   -  may  go  ua- 
tieen  In  reatlng  diver. 

d.  Vltiual  or  hearln^i  dlB- 
lurlianiieu  audi  aa  t uri- 
ne 1  vifiton  or  ringing 
in  I hu  eara  -  llnnltua. 

e.  Anxiety,  iionfuaion  or 
1  r  1  1  Labi  1  i  1  y  -  luarked 
iiUHid  cliangeti   An  the 
diver , 

f .  Llanal   tat  igue. 

g.  Lack  ift  i:oord  Inut  Ion 

4.        IL   imial   be  reuienibeted  that 


INSTHIKITOU  ACnviTY  STUDENT  AClIVmf 


• 


..lull 


Oo) 


L  lie  tie  ttftt  only  ttynptona 
*(iktl  Ml  gnu  at  ujiygiin  pu~ 
Itionlng.     Tlie  uii>b|  in- 
|iurtant  retiulc  c  i  ttklii 
danger  In  the  coitvulnlon. 
Deuth  liati  ikut  occured  In 
liiiniunu.  as  lliti  problem  1b 
remedied  priur  to  Its 
happt^nlitg. 
c.       Trealiiuiiil  ut  0^  toxicity* 

1.  Keduce  the  {iartlal  prea- 
iiure  ot  0  to  the  diver, 
a,   Ucmovts  the  maak. 

h.  Decrease  the  depth 
ol  L\%c  diver, 

2.  11  the  diver  goea  Into  con 
vuliiluiia^   all  that  can  be 
dMUi;  la  rcdui:u  the  partial 


iNSTKiKr;oi(  activity 


(ii) 


oiiTi  TMr  or  Tr^s-^rrcTin^ 


X 


Mm  fon  injiirlnp,  him- 
nelf . 

a,  ReHtraln  liln  if  neciiw- 
8a  ry. 

V.  Prevent  lilm  froi"  Mtlnp, 

Ma  ton(;ue. 
c«  Allow  conviilalon  to  auh- 

9 1  lie  • 

Prtivttntlon  of  02  toxicity 
ill  Jlvera. 

1.  Kimwiedne  af  the  danger h. 

2.  Proper  training* 

I*  Ailhere  to  the  oxy|»en 
divlni;  table  (TaMe 
IV?)  vhen  ualnn  1^^^ 
0^  for  (ilvlnn. 


MM 
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ft 


OIITMVF  OP  irPTriTTlOM 


r.'STriTTOP  ACTT^'TTY 


PTi'nnrr  acttvity 


Carloii  <1to)il<le  CoxtclCy  can  We 


Firtc^  on  r/r:  'MiYprprAn-nA 


the  tifi8ii#A  wtiicli  ii>  thit  ruriiutt 
of  cltt^er  a  hiitld-tip  or  an  ex-* 


1«  Daufittii  of  COj  hulld-iip  in- 
clude i 

a«  Tna<1e(]uaCe  ventilation. 
I.  Inuufficiant  air  flow 


cHvlni:  gear. 
2«  font  rolled  breathina  in 

)u  '^h^  increQ?ieil  metabolic  pro- 
ilucclon  of  rO^  Joe  to  over- 


activity on  the  hot  t nil « 

Ton  I  aiil  nation  of  the  hreathJoK 


cenu  of  CO2  In  the  <1ivara  air 


in  MK  V  or  li&htweifiht 


(13) 
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oirruNE  OK  iribTHiMniuN 

lifted  la. 

d.  Failure  of  CO^  absorbent. 
1«   lleU^  abborbenl  fail- 

tirif  (baral  iwe )  . 
2.  Ciutied  &  bami-cloaed 
circuit  SCUBA'tt. 
The  pruurebbioii  of  the  toxic 
build  up  In  the  body  tsentiially 
Cfollouti  the^e  titept;: 

a.  Inadequate  ventilation  (for 
whatever  reatii>n)  . 

b.  Produced  CO    exceiiu  la  dlvur*B 
dreutiy  uuitik,  or  loouthplece. 

c*      ThlB  rebulta  In  an  Increaaed 
partial  pruuuurt:  ot  00^  In- 
haled (ly  I  he  Uivcr; 

d.       El'tiV^ling  tUti  uiiuiunc  of  CU^ 
fui'ctfd   iiilo  »olulli>ii   in  the 


INSTUUCTOK  ACTIVITY 
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oirrnrrr  of  irrsT^^rnrioH 

e.  Overact  I vafcion  of 
cht^worecptora* 

Hprtrailons  that  »ore 
raptilly  accalttraCd  the 
"pro-,''  or  the  quantity 
of  cn^  ilUfiolved  In  the 
I  lorn), 

Mi>w^  a  rapid  reduction 
In  tlie  aiiiount  of  rOj  (that 
la  rietahollcally  produced) 
helni;  carried  aviay  from 
tlanuea  hnf^na* 
h*  Tlie  ruAitltant  CA^  ekceaa 
at  the  cellular  level  of 
the  hrain  heplna  to  din- 


r.siTrrror  activitv  s^iingrT  activity 


{35) 


nim.rjr  or  ririrrmiM;  rjSTprrror  Amvm-  stitht  .\rTvmy 

play  Cfl3  Lypc  syraplons. 

1 ,  Sincu  the  tlatiiies  arc 
not  O2  Htarve<i^  removal 
of  the  cau&e  of  the  to- 
xicity resultn  i\\  *\  re- 
versal of  the  aymptOTJH. 

i'hitn  controlle«1  hreathin|\  l8 

the  reaaon  for  Inade'i^iatt^ 

ventilation^  metahollcally 

prodiiceil  CO^  cannot  he  ellnl- 

nateii  Hi  the  rate  It  is  he  lap. 

proihiceJ.     Tlils  produces  the 

exceaa  la  tlie  hloodatreain. 
4.  Exceaalve  hreathlufi  resistance 

can  cause  an  increase  In  me- 

1017 

tahollc         production  that  la 
not  exhaled  at  the  c/ine  rate 
aa  It  1h  produced. 

(36) 


oiiTM-F  or  psTitprriofi  iNSTRurxn!;  /mviTY  STiinEJrr  Afrrivi-n* 

a«  srurA  refiulator  net  to 

I>.  rxceft6lv6  dend  apuce  In 

rhe  (liver's  eqiilpiHint.  ^ 
5^  It  hmn  been  shown  that  ex- 
pcrloiicttJ  divers  have  In- 
vol  nut  art  1y  **0uhdued**  tlutlr 
CO7  cliecioreccptor  senaltl- 
vlty. 

■  * 

a«  May  have  retarded  rcspuiiMe 

to  levels, 
h*  Possibly  greater  haziLird 

t)uiu  that  faced  by  a  «ion- 

diver. 

6,  Synptoma  of  CO.^  toxicity  In- 
clude hut  are  not  limited  to 

A.  Ilauid  shallow  reHpiratfon/i. 


(17) 


oim  iKr  OP  ^•ST^lTTI^^!  iKsmrrror  activiit  sn-nrrr  activity 

b,  roiifuttlQii^  tUAorlenCaclou. 

Inainity  to  think  clearly, 
d.  Lobs  of  conAcloiiflao88 • 

Oenui  allzect  conviiluinns, 
f •  Peatlt  can  result  from  cell 

(iHiQiifte, 

SynplumB  are  not  reliable. 
Most  comon  la  respiratory 
iJlBl,res0. 
h.  Vrequent  slf;^  of  Impendlnr. 
Ci)^  bullil-up  la  a  "foKRv" 
faceplate* 
7,  Trwatinent  of  mild  toxicity 
conafHtB  of  removal  of  the  boitree 
of  tlie  ikffenslve  gaa* 

a,  flesiialtatlon  with  0^  in  nore 
Bevere  cases. 

b.  Tonfilder  a  '^ahle  5. 


4 

prPAentb  lean  of  n  hazard  than 
liypuxla.  It  can  present  tha 
illvar  1^1  til  oChor  potential  <1an- 
Bern* 

a.  Tncreasail  suaceptaMlt  ty  ti 

(lecimpreaalon  alcknean  ami 

nltrop.an  narcosis* 
!»•  Ilie  ilanK^^f  of  Inltiatlnc  oxr 

ygei)  toxicity  la  a  ponslM- 

llcy. 

9.  Hypoxia  la  the  f^ttn^tal  turn 
applied  to  the  condition  that 
arlatitf  as  a  raault  of  a  lad; 
of  oxyt^an  to  the  ClHttue^;  a  hreni:- 
d4M/n  111  the  oxygan  tranaport 
iiiechanlsaiy' or  a  cellular  failure 
to  IIK4*  thi2  n^k  transported  to 


ERIC 


mTUMr  or  r:r.Ti!i:rTio^  nsx^rcTor  Amvin'  sr-nrrT  activity 

1,  CaiiBrsH  of  hypoxia.  Include; 
a«  Alrwriy  o)>AtriictIon  or  re- 

Btriction* 
b«  Iiifiiiff Icli^nt  oxygnn  in  the 
tliver^'i  hreathinii  moAla. 
K  0.^  parttal  presHiire  in 
the  diver  mufit  he  0.16 
AT!I  pml)  or  hypoxia 

will  hrgln. 
7«        partial  pressure  of 
0.14  (2,0SR  pal)  iilll 
produce: 
a.  ilrowalnesfi, 
h.  Inability  to  think 

clearly, 
c.  Mild  euphoria, 
d*  I.OS8  of  fine  muHcle 
cuiiir  >1. 

(40)* 


rTTl.irir  Of  ii'STii  rrrio*! 


r'STIllTTO"  AmviTY 


1.  0.  p«rtlrtl  prciiRur«) 


of-0.1?  ATM  (1.764 


imtl)  will  pro«Uir.ai 


A»       partial  presfiurtsa 


of  0.10  to  0«Q6  A11I 
to  0.aa2  p8l) 
will  produce  a  ft, 
unconHciouAnaas \  any 
partial  proaaure  of 
0^  h#;low  thia  Ic^vul 
v'lll  be  rapiflly  fatal, 
c.  DlHeaaaa  of  thailunga  anJ 

acct^aaory  hraathlnc  ap- 

paratua,  auch  aa: 

1.  Pnaimonla. 

2,  Polio  (breadline  muHcles). 
3«  Tiiherculoaia,  #!tc. 

iL  BlootI  iliacaaea  or  condltionB 


ERLC 


V 


nirruiNK  or  Tvs-rriTTioi:  TirfT^rcTC*  ACTr'iT-  frrimrrr  \mvJTr 


iitilch  tnt«rfera  ulth  tl^e 

tranaporc  rMJcIiAnlsu 
inc1ii(^#%: 

I.  Tarbon  Monoxide  pol- 
RonlnK* 

Cvanlda  i»ol8onlnn. 
/u  leutv^iilap  etc* 

e.  Intar ft^rancp  i/ltK  Mood 
cl  rctilati  on. 

f»  TovJc  cundltlonB  wltliln 
the  hoi\y  tlBduen  wlildi 
can  prevent  utilization 
of  oxyiien  at  o  cellular 
level • 

1.  Chemical  poleonlni;^ 
?•  T^iaeaee  processes  that 
Inhlhit  cellular  func- 
tion. 


iii53 

(*2) 


UinXINB  OF  INbTRULTION 

2«      While  Lhr  purtlttl  presBur« 
§        of        in  Llie  ilivtir's  wmdia 
nuttt  not  fall  below  0.16 
ATA.  it  nii^t  not  exceed 
1.6  ATA»  or  oxygen  toxi- 
city becoineii  a  danger. 

a.  IZ  at  will  yield 
a  ruirtlal  preaaure  of 
0.16  ATA. 

b.  lOZ       at  tbiu  depth  - 

1 . 6  ATA  and  a  dangerouB 
ievel. 
J.       Syw|ttoiiti  incluttt:: 

a.  Ka|>ld,  full  pulue. 

b.  Elevated  bloud  preasure. 

c.  Hapld  breaching. 

d.  Keaplrutory  dlbtruus. 

e.  Pale  akin. 


INSTRUCTOR  ACTIVITY 


STUDERT  ACTIVITY 


On  C/B 

(A95  +  33)  X  0.01  -  0.16 
33 


(43) 
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OUTl  in:  OF  rrpT^iTTTOK 


irr.Tpiirrnr  AmviTY 


f,  Ptue  color  In  Ilpa,  a1  In, 
anil  flnr,ernall«  -  cyaiioBlB. 
NOTE:  Not  in  CO  toxicity, 

A,  Treatncnt. 

a«  Attlflclal  resutilt^tlon. 
b.  Maintain  alr>Miy« 
€•  Aiimlnlacer 
d.  CouHliler  Table  5, 
Prevention  of  Hypoxia  in  divers 
conKlBtB  principally  of  alert- 
n«Bti  to  conditions  situa- 
tions tbat  are  capable  of  de- 
pr(vln|\  tbo  diver  of  oxvgen. 
a«  Mr  ur  nt^dla  Iohb. 
b*  Tracbael  blocl<at;e, 
c*  lOHufftclent  or  incorrect 
4     0^7  in  breatblng  media. 
M.     rarbcm  nonoxlile  toxicity  in  divers 

la  tar.iiallv  like  re:iiilt  of  cont /uilnated 


<d  (44) 
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OUTLINE  OF   1NSTKUC110N  INSTRUCTOK 
brftatlilng  mtidla. 
1*     Suurctifti  of   cont a«ln«t Ion 

1  lie  1  Uilti  « 

a.  CoMprttaaor  exhaust 
located  coo  oaar  tHo 
air  intake* 

b.  Wind  ehift  that  blows 
the  eKhauet  (or  stack 
gas)   into  the  intake* 

c.  Improper  lubricating 
ulls  used   in  the  con- 
press  or.      The  onlji^oils* 
currently  authorlzei|i  #re; 

(1)  2190T  -  until 
supplies  exhausted 

(2)  2135th  -  replaces 
2.90T 

(J)   Pri.e  oil  "b" 

(4)    Castor  oil. 

2*      Physiological   action  of 

CO  consists   of   the  hypoxic 
effect  of   the  gas* 

a.  Conbines   with  hemoglobin 
200   times  more  readily 
than  with  O2* 

b.  Keplacement   of    the  O2  on 
hemoglobin  productis 

hypoxia. 


ERLC 


ACTIVITY 


STUDENT  ACTIVITY 


lOSfi 


I 


OUTLINE  OK  .INSTr.UCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


4* 


Very   low  concent  rat  lone 
can  caust!  ayMptona* 

a.     Concentration  of  0.002 
ATA  can  prove  fatal* 
(.002X   by  voluve). 

Lou  concentrations  ab- 
aorbed  over  a  long 
pe^rlod  of  tine  are 
equally  aa  dangeroua 
as  high  concentration 
due    to  continuous  die- 
placement  of  O2 * 

Theoretically*   depth  has  no 
effect  however,   under  pre- 
ssure  oicygen  will  be  forced 
into   eolation   In   blood  plaama, 
provldln     cells  wltS  necessary 
02*      As   the  pressure  of  Oo  is 
reduced*     tissue   hypoxia  Begins 
due   to  leaser  partial  pressure. 
Diver   nay  become  unconsclouB 
during  ascent. 


Due   to  the   chemical  nature  of  the 
the  toxicity*    lower  concentrations 
of   CO  produce  more  predictable 
syutptoma  than  are  nonaally  seen 
in   hypoxia  and  hypercapnla. 

a.  Tightness  across  forehead. 

b.  Headache,    from  mild  to 
severe. 

c  *      N  a  i«  B  e  a  • 


Conf ua  ion 


ERJLC 
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/ 


OUTMNK  OK  INSTRUCTION 

o.  UncPon«ciouiftn«iiii<i 
f.  Deaich. 

the  uafte         for  hypoxia 
and  hy ptt rcapol a 

a,  Tabla  &  im  vary  da- 
alrabla. 

b.  Raauai tat  Ion* 

7,  Since  the  »echaniaA  la 
che»lcal»  in  this  caae 
It  itt  reveraaVlo*  pro- 
vided tr^Ataeot  begina 
prior  to  any  axtanaive 
amount  of  tlaaue  da«agts» 
particuiarly  the  brain» 
occur a « 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


4 


Abphyxla   la  deHned  aa  the 
cuhiiltlona   ot   hypoxia  and 
hypercapuia  at   the   aa»e  tine. 

I,      Cauttea  of  aaphyxla  lnc>idc 

a.      Strangulation    -  t^^e 
blockage  of  air- 
way   'i;e   to  trauma  or 
mechanical  blockage* 

b*  Suffacatiou. 

c,  lirownlag. 

d.  Keaplratory  paralyala. 
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OUTMNE  or   INSTKUCTION  INSTHUCTOR  ACTIVITY  STUDENT  ACTIVITY 


2*     The  CO2  build-up  and  O2 
starvation   la  certain  If 
the  aource   Ig  not 
al lavlated  pronpcly . 

3*     SyAptoma  ara  aaaantlally 
the  aane  as   for  hypoxia. 

4.     Treatment  of  asphyxia  In- 
volves principally  ra^ 
auslfcation  coupled  with 
rtisiovlng  causative  factors. 

II.    UecompresBlon   sickneaa*  ^ 

A.  Can   ba   noat   alrply  and  under- 
standably  defined  as   the  con- 
dition  arising  as  a  result  of 
insufficient  decompression 
following  sufficient  exposure 
to  preaaure.  Historically, 
deconpresalon  sickneaa  has  been 
with  us   slnte  Slebe  developed 
the   diving  dress  and  Trigger 
invented   the  Caiason.  Many 
attewps  have  been  made   to  daal 
with   this  malady,    and  todays 
gene ra I  concept  la  one  of|flrat; 
prevention  of  the  dlaeaae 
through  correct  application  of 
decompreaalon  achedules; 
aecondly   for   those  who  have  con- 
tracted   the  disease,    la  treat- 
ment  by  recompression  and 
oxygen  utilization* 

B,  Etiology  of  decompression  sickness* 
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OUTLINE  OF   INSTHUCTION  tNSTKUCTOR  ACTIVITY  STUDENT  ACTIVITY 

1.  At   fttta   Ittvel  Cha  liu«an 
blood  and  Cl«su«  leval  of 
iiiirogen  frott  thm  mix 
M  MO  until  to  about  0. 8  ATA 
(part  la 1  praaaure) .  Thla 
level   la  tha  aa«a  through- 
out  the  entlra  body.  Ua 
are  a  1 1 rogen-aat ura ted  at 
liea   level  * 

2.  With  the  application  of 
higher  partial  preaaurea 
ot  aa   in  diving  or 
any  hyperbaric  activity 
more  nitrogen  ia  diaaolved 
la   the  blood  and  tiaauea 
(llenry'a  Law). 

a.  Th4£   rate  of  absorbclon 
bythebodyiaeai;en- 
tlally  depth  and  time  at 
depth  dependant* 

b.  Other   factora  alao  In- 
fluence  the  total  amount 
of  nitrogen  or  other 
Inert   gaa  being  abaorbed. 

(1)  Water  temperature  - 
cold  water  tenda  to 
enhance  N2  abaorltlon. 

(2)  Diver   phyaical  acti- 
vity playa  an  Import- 
ant role.     The  more 
active  the  diver»  the 
more  blood  clrculatea 
I h rough   the   body  and 
CO  rreapondl ngl y  greater 


OUTLINE  OF  INSTKUCTION 


INSTRUCTOR  ACTIVITY 


^TUDENT  ACTIVITY 


«BOunC«  of  Kafi  ara 
absorbed . 

(3)  Physical  condition 

of   the  diver  can  In- 
fluence the   rate  of 
IMS  absorbtlon*  The 
t Ired »  evhauated 
diver  having  a 
greater  gae  uptake 
than  the  healthy* 
rested  diver . 

iU)   Dlvea   less   than  one 
ataoupLere    In  depth 
(33*)   do  not  result 
In  decomp ress Ion 
sickness  within 
pract leal  diving 
Units  . 


Aa    long   a9    the  diver   Is  on 
Che  bottoMy   he  Is  In  no 
danger   froA  the  bends. 

Divas    less   than  one  atmo- 
sphere In  depth   (33*)   do  not 
result   In  deconpresslon 
sickness  within  practical 
diving  1 Ittlts. 

Upon  ascent,    the  absorbed 
Inert    gas   In   the  tissues* 
has  a  hlghtsr  partial  preasure 
than  the  circulating  gas*  and 
effects  a  reversal  of  llenry*s 
Law.    forcing  the  absorbed 
nitrogen   out  of   the  tissues* 


Soda  pop 
anology 


OUTLINK  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


A*   NurBally  the   N2  will 
lungM, 

L.    If  jiHcant   li   too  rapids 

01  dacoMprasalon  lu  oaltced^ 
tliti  gas  nay  for«  bubblaa 
in  va i na . 

c.  Ttia  bubblAa  can  clump  to-  ^ 
gisiliMT   (ago-ragata) »  grow 

largar  and  vanoua   flow  to 
tha   luaga  bacovaa  lilndarad. 

d.  Thia   tanda   to  acclarata  the 
turtharfornationand 
growth  uf  bubblaa,  which 
may   than   lodgo   In  a  vaaaelp 
starve  blood   flow,  and 
cauaa  «ay«ptOMa. 


The  »oaC   conaon  alte  of 
bubh«e   location   la   in  the 
lolnia.  ^ 

6.     C^nerelly,   the  aariouenaaa 

of  decoNipreaaion  alckneaa  la 
dependant   i.pon  the  else, 
number,   and   location  of  the 
bubh 1 e  a  t 


C.    lUagnoala  of  decompraaaion  alckneaa 
Involvea   carefully  evaluiitio^  of 
aaveral  faciora. 


1.    Such  evaluation  of  poaalbla  ^ 
beiida   caaea    ahoul  d  be   ron-  I 
Uucted  by  the  beat   qualified  ^^GP 

*"**iv|jual  preaent. 


OUTLINE  or  INSTKUCTIOH 


2.  bo  not  delay  making  the 
dlagnoiilB  by  awaiting  the 
arrival   of   ^ure  qualified** 
iier0onnel. 

3.  Decompreas Ion  slckneaa 
uaually   occura  ahortly 
attar   the  diver   reach ea 
the  aur  f  ace • 

a.      50Z  within  lut    30  nin. 

852   within  let  hour. 

c.      93Z  within  3  houra* 

il.      IX  delayed  sore   than  i 
6  houra. 

V.      The   frequency   of  aymptoma 
full  own    the  following 
pattern,   although  it  la 
alnoat    iMpoaaible  to 
accurately   predict  the 
DO wet    &    location  of  de- 
coiiipreaaion  aickneab* 

a.      Local   pfiin  symptonitt 

(1)  Lege   -  301 

(2)  Amu  -  70Z 

b*      (^NS   benda   uynptuws   -  111 


(1)   Dia^zineae  (Staggara) 

5.  31 


ACTIVITY  STUDENT  ACTIVITY 


* 


OUTLINE  OF  INSTKUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(2)  Farftlysia 


2.3X 


O)  Chokei 

1.6Z 

(4)  Entreaa   fatigue  and 
pain  1 . 3Z 

(5)  Collapaa  and  un* 
conaclouanaaa  0*5Z 

II    la  notaworrhy  that 
true  caaea  of  brain  In- 
volve via  nt  tn  decovpreaeion 
ttlckneaa   ara  relet  Ively 
rare»   due  to  the  pathway- 
through  both  eldee  of  the 
heart    and   lunge   flelda  - 
bubblea  «uat  travel  to 
give   true  brain  aymptoma* 


^.      Since  deconpr eaelon  elcknees 
end  air  eiabollam  have  many 
aynptona   In  coMWOUi  the 
blggeat    factor  aeparatlng 
the   two   la  tlse   of  onaet. 

b.  Fain  only  de^onp reaelon  alckneaa 
ulteii  buglne  with  a  feeling  that 
'*aonuthlng  la  wrong*'. 

1.      PriAgreauee   froa  «lld  pain  and 
can   become  unbearable. 


2.      Pulii   feela  as   if   It    la   in  the 
bone   or   d^^p   within  a  joint* 
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OUTLINE  OF  INSTKUCTIUN 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


3*     This  pain  1b  uauMlly 

unaffected   by  .^ftusage  or 
u 1 1 U  ifko vement  * 

4.      Can  be  aggravated  or  vade 

wo  rue  by  'rho  t  Boalca»  ahowera^ 
Datha  or   localized  heat. 
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In   addition   to  pain,  these 
other   bynptona  may   Be  pre- 
sent,  e,lrher  alone  or  in 
c:oittb  1  aa  t  ion  . 

a.     •Itching   that    is  un- 
relieved after  30  mln. 
on  aorface* 

b  .      Swe 1 1 i  nK  ^ 

1  .      Skin   r a&h . 

Do  not  give  affected  diver 
any  drug^  to  help  the  pain 
It   will   confuae  treatment* 

It   may  be  difficult   to  de- 
cide   if   a  diver  haa  pain 
only   b^nds   if   he  haa  exper- 
ienced trauma  underwater. 


EXPLAIN 
P  aln 
I  t  c  h  1  n  g 
S  welling 
S   kin  raah 


a.      However*   trauma  can 
mean   increaaed  blood 
f 1 uu  to  a  particular 
area»  with  a  greater 
uptake   of   N2 • 


I 
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OUTLINE  OF  INSTUUCYION 


INSTKUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


b*     AlwMyn   resolve  any 
doubt    In   fevor  of 
the  diver  If   In  doubt- 
treat  * 

B*      Abdomlnel   or   trunk  pain  Is 
not   simple  bends. 

41.     Easily  confused  with 
gas  pains. 

b*     May  be  CNS  Involvenent. 
so   treat   It  as  a  serious 
syaipt  OB* 

CHS  Syiaptoms  of   deconpressl on 
sickness  generally  Include  any 
othtir   Hymptow  presented  once 
alt   embolism  has  been  ruled 
out  . 

I*      Treatment   of   CNS  symptoms 
must    be   Initiated  quickly, 
as   they  may  progress   to  In- 
capacitation or  permanent 
Injury. 

2.'    ONS   Symptoms  Include; 


u  .  r  a  r  a  1  y  s  I  s  . 

c,  "Pins   and   needles**  sensation, 

d*  Vsrtigo  or  dizziness, 

e.  Visual  dlsiiirbances* 


Ueakness  of  muscles. 
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OUTLINE  OF  INSTRUCTION 

(1)  "tunnel  vlaion" 

(2)  blu r  red  vision 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


f.      Hearing  disturb 


( 1 )  Ringing   In  ears 
(I  Innltufi) 

(2)  Hearing  loss* 

g*      ('ullapse   and  Uncon- 
c 1 u  usne  hh * 


li.      Chokes   or  difficulty 
la  breathing. 

).      It    must    be   emphasized  that 
treatment   must   be  started 
as    soon   as    the  evaluation 
or  diagnosis  of   a  serious 
syinptoiQ   is   made.    Delay  may 
result    in  permanent  damage 
or   a    fatality*      Do  not  wait 
for  medical   assistance*  If 
necessary   complete  examina- 
tion  of    the   patient    at  treat- 
tkicnt  depth. 

Treatment    of   decompreaalon  sickness 
Involves   the   application  of  re- 
compression and   the  administration 
of   oxygen   and   slow  decompression. 

1.    initial    recompression   is  to 
redtjce   bubble  size. 
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iiUTl.lNiL  Oh' 


INSl RUCTION 


INSTRUCTOH  ACTIVITY 


STUDENT  ACTIVITY 


2«     Tilt!   admlnHnc  rat  Ion  of  O2 

1m  preferred  Mttthod  of  de- 
gausinH  ihe   blood  and 
t  luttueM . 

'  i*     Air   trttiit«ent  iu  to  be 

utilized  only  In  the  ^vent 
O2   l»   unavailable,   or  for 
eome  other  reason,  cannot 
be  adminl at ered  aafely. 


it.      C<«eualty   to  02  syateia 
duriiin  tr'^a  t  Aent . 


li .     Oxygen  tolerance  test 

Uau  not   been  given*  and 
I^T  may  have  trouble  with 
oxygen  -  civilian a« 

He wo vol  of  bubbles  rearotee 
bluod   flow  to  affecte.i  tlaauea 
and   th"-  oxygen   Increaaea  the 
outward  gradient  of  N2- 

Ueneral   treatnent  rulea. 

a.  Treat  pronptly^' 

b.  Do  not  delay  treatment* 
c  ,      If    in   doubt .  treat. 

d.      Follow  treatment  acheduie 
accur a te ly  « 

e*      Hold  diver   6  hra  after 
treat  me nti    2A   hra  if 
prompt   return  cannot  be 

aaaured . 


loss 


ERIC 


OUTLINE  OV  INSTRUCTION 

III.    Tlitt  uncoaiic louii  diver* 


INSTRUCTOR  ACTIVITY 


A.  An  unconBc  louii  diver  presents 
an  emergency  situation  chat 
requires  proaipi    remedlsl  action 
by   topside  personnel*  There 
are  three  periods  during  and 
after  a  dive  when  such  a  sit- 
uation nay  arise* 

1*      While   on    the  bottom. 

2.  From   leaving   the   bottom  to 
within   3-iO  vln.  lifter 
surfacing* 

3.  10  min   to  24  hrs  after 
reaching    the  surface 

B.  Diver  unconslous  on   the  bottom. 

I.      May    result    from  a  number 
of    r e a s u II s  . 

a*      Loss   of   air  supply* 

b.  Hypercapnlz 

c.  Carbon    o^noxlde  toxicity* 

d.  Oxygen  toxicity. 
Atfphyxla. 


f  .      Hypoxia  * 


OUTLINE  0¥  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


2.     UegardlttAtt  of   the  cauite^ 
loiMttdlattt  acllon  In 
iitscenaary  • 


it  diver 
gttar  and 
lii  loati 


la  In  disep  sea 
coBoiunl  cac  Ion 


(1)  Try  hand  algnala, 
check   phonea,  look 
Cor  bubb lea . 

(2)  Send  down  atandhy 
diver  or  uae  another 
diver  on  the  bottom 
to  check* 

(1)   Bring  affected  diver 
to  hi  a  let   &  top  at 
60  FPM  and  attempt  to 
regain  communication* 
If     he  remalna  uncon- 
acloua»   Judgement  la 
needed  in  order  to  de- 
cide next  move  *  Remem- 
ber  you  cannot  help  the 
diver  until  he  la  on 
t he  aur  f ace • 

(a)  Consider  depth. 

(b)  Consider  time  at 
depth. 
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)UTL1NE  OF  INSTKIICTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACCTIVITY 


(c)   Uelgh  con«equence8 
ot   p08  8ible  *^ 
"explosive  de- 
coitprese  ion 
against   an  un- 
confic loua  and 
poeelb le  not 
breathing  diver. 

b«     An  unconacloua  acuba  diver 
on   the  bottuM  moat  likely 
will   not  be  subject  to 
explosive  decompreaalon 
due   to  dealgn   1 iml t a 1 1  on a 
of    the  equipment. 

(1)  Bring  the   diver  up 
to  the  aurface  at 
60  FPM* 

(2)  Reauaitate  with 
uxygen  or  mouth  to 
mouth  me t  hoda . 

(3)  Observe  for  algna 
uf   bends  or  air 
embol lam. 

c.      A   light   weight   diver  will 
generally  not   be  working 
at  extreme  deptha.  The 
conalderationa  for  the 
diver  in  "Jack  Brown"  or 
KMB  are   the  same  aa  for 
a  ac  uba  diver* 
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outlin::  or  instkuciion 


INSIHUCTOR  ACTIVITY 


C.  A  diver  who  bt^co^ea  unconaclous 
during  attittiil,  or  within  5  laln. 
ot   Hrrlvlng  on   the  surface. 

1.      Can  be   Buffering   froA  any 
of    the   full owing. 

a.      Air  eiaboLiSB. 

b«      Maaaive  dec omp r ea a 1  on 
alckneaa. 

c.  Carton  monuxlde 
l>ulaonlng. 

d.  Carbon  dioxide 
pu 1  eon Ing - 

Aaphyxla* 

f .  Hypoxia* 

2*      All    of    the  above  condltlona 
can   be   moat  effectively 
handled  by   re co«p r eaa 1 ng 
the   diver   at   once   to  a 
deptii  appropriate   to  the 
aynptoma  presented. 

1.      However,    It    la  Much  aafer  » 
to   c:un alder    the    diver  to 
be  buffering   froA  the  moat 
aevere   malady^   air  etthollam, 
and   treat  accordingly* 

I).      The   diver  who     become  a   coinatoae  from 
lU  iiln.    to   24  lira  after 
aurfacing. 
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OUTLINE  OF  INSTKUCTION 


INSTBUCTOR  ACTIVITY 


STUDY  ACTIVITY 


1*      (;:2iiae8  May  Include; 

a.  Air  eMbollsni. 

b.  CNS  Daconprass ion 
alckneas . 

c.  Traunatlc  Injury 
auf fared  while  on 
the  bottom. 

2.  After  3-10  nln*    on  the 
surface,    It    la  unlikely 
that    the  diver  will  be 
ttuffering   from  air  enboliam. 
However,   it  aiuat  be  con- 
aidered   aa   a  poaalbility 

up   to   10-15  min.  after 
a  dive. 

3.  The  Auat   likely  caua%.   for  the 
dlver'a   condition   la  CNS 
benda,   if   other  explana- 
tloua.    for  hla  unconacioua- 
neaa  are  not  available. 
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Banna tt  and  Elliott 
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I)IVIN0  ANH  SALVAHE 


TEMIIHAL  OBJECTIVE 

K    IA)an  tha  atudant  coaiplaCaa  thla  courae^  ha 
will  ba  abla  to,  givaa  m  hypotliatlcal  caa« 
Involving  a  diaaaaa/lnjury/condltlon  coaMon 
to  diving*  daacrlUa,  in  a  aaquenca  of  ttepa, 
approprlata  acttooa.    Includop  aa  a  ailnlMiw* 
naiaa  of  dlaaaae/lnjury/condition*  aalactlon 
of  propar  traatinent  tabla*  If  appropriate* 
traatwent  and  poat  traatiMnt  actions*  If 
treatPMsnt  tahlea  are  nacaaaary*  pake  correct 
log  antrlea. 

ENABLING  OBJECriVES 

1.    Treatment  Tableat 

4.    Orally  LIST  tha  tables  used  In  recom- 
pression treatventa  (avcapt  saturation) i 

b.  EXPUIN*  In  writing^  the  application  of 
selected  equipment  end  dovicee  used  in 
racompreaalon  treetMnt. 

c.  DEFINE*  in  writing*  eelected  terma  uead 
In  recompraaaion  treatment . 

d«    Given  eelected  conditions*  DESCRIBE^  in 
writing*  the  sequence  of  atepa  for  treat- 
nent« 

a«    EXPlJilN*  orally*  the  need  for  recowpraae' 
slon  craatnent  and  craatsient  tablea* 


rmnuHc  OKiv.rnw.s  (roirr'ny 

f.  Orally  nESCRlDE  th«  fundMentals  Involved 
in  aeUcclnit  the  proper  treatHcnt  taMea. 

g.  DRSritlRR,  In  wrlttnfi,  the  aymptona  of 
oxygen  poiHOnlng. 

»i.    nFSCniBE,  In  writing,  the  mast  frequent 
erroru  related  to  treetnent. 

1.  Orally  DRSCRIHE  the  fundament a la  in- 
volved In  recoapraeelon  treatment  In 
th'i  water. 

J.  PESCRIBE,  In  writing,  the  otost  vital 
features  of  hyperbaric  chamber  use. 

I;.    Orally  nKSCRlhR  the  two  basic  types 
of  treatment  tables. 

I.    nESCRIRE,  In  writing,  the  precautions 
that  muat  he  taken  when  transporting 
divers  requiring  deconpresaion  treat- 
■ent. 

■  .    Orally  DESCRIRP  the  (recompression  of 
treatKent  tenders. 

n.    EXPU1N.  in  writing,  the  function(s)  of 
the  components  below  In  terms  of  what 
it  doea  for  the  syate's;  Bourse  of  Infor- 
mation required  for  its  use;  describe 
th«i  components)  and  eicplain  the  applica- 
tion or  uaest 


/ 
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(1)  Treatment  table  for  decompression 
sickness  and  air  embolism. 

(2)  Treatment  table  for  minimal  recom- 
pression 0^  breathing. 

For  each  treatment  table  component  (sec- 
tion) ,  nESCRIBE,  orally^  the  physical 
location  and  application  os  use. 

Given  the  following.  STATE,  the  setpolnt 
(s)  and  reasons  for  the  setpolnt (s)  in 
terns  of  the  affects  of  operating  above 
or  below  them. 

(1)  Rate  of  ascent  of  esch  table. 

(2)  Ratfa  of  descent  for  each  table. 

(3)  time/depth  limits  for  esch  table. 

Orally  DESCRIBE  the  effect  on  the  treat- 
ment tabfte  system  due  to  the  Hyperbaric 
Chember  system. 

Orally  DESCRIBE  the  safety  precautions 
unique  to  the  treat«anC  table  system. 

(1)    Accurate  tlae  and  record  keeping. 


nmmioN  tests 

filv«n  thrmm  hypoCh«tlc«l  cmm  involving  4taeas«/ 
InJurT/canJltions  coMon  to  diving,  doocribo.  In  « 
••qiianco  of  Mtopo,  ofiproprlato  octiono.  Incluit*, 

a  «inl«ui.  noM  of  dlMMo/lnJury/condlrlona, 
•oloction  of  propor  trmmtmrnt  CabU,  If  oppropriato. 
troataonC  and  poac  traataanC  actions.    If  traacaent 
tabUa  ara  nacaaaary,  Mita  corract  log  antrlaa. 


HOMEUnRK 

Voluna  A,  HCudant  Guidat 

Day  I  -  AaaigniMnt  Shaata  1-5-1?*  cbrongh  3-5-20A 
nay  3  -  AaalgnMnt  Sbaata  3-5"21a    ..touch  3-5-2 7A 
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dlTMNE  OF  INSTRUCTION 


INSTRiinTOR  ACTIVITY 


STimRNT  ACTIVITY 


!•    Ceneral  ccNisl4|«ratloni  of  creAtment* 
A«    Oxygen  la  th«  prafarracf  braach- 

tng  »o«lia  for  all  treatMnta 

vhera  recoApraaalon  la  indlca- 
'"n^  ted, 

(;)  Extanalva  raaaarch  and  over 
10  yeara  of  practical  ex- 
perience In  treating  cases 
of  deco»preaaion  alckneaa 
and  a^r  ettbolian  have  proven 
the  auparlority  of  o}^^en 
for  treatiient. 

(2)  The  air  treataenC  Cahlea 
have  a  high  rate  of  fail- 
ure t 

a.  lA  -  K5Z 

b.  2A  - 

c.  1  -  22X 
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(1) 


OIITMHK  OK  IMSTHIirriON  INSTRUCTOR  ACTIVITY  STIIDEMT  ACTIIITY 

^  d.  4  -  25% 

(1)  Thtt  chttoratio^l  basis  for 
trsaCMiit  la  a  two  phaae 
approach. 

a«  Initial  rapraaaurlzacion 
CO  Craatnant  depth  to  el- 
Imlnata  or  raduca  bubblea. 
O)  60*  depth  for  tables 

li  and  6 
(2)  inn*  for  Table  lA* 
(1)  Ids  for  2A,  3,4,  5A 
and  6A.  . 

b.  Second  phaae  Involves  re- 
■oval  of  all  absorbed  inert 
gas  by  slow  aacent. 

c.  The  oxygen  tablea  features 
the  return  to  60*  for  use 
of  oxygen. 
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OUTLINE  OF  IHSTniCTION  INSTRUCTOR  ACTIVITY  STUDEtIT  ACTIVITY 

(1)  Elialnatea  additional 
inert  gaa  uptake  or  ab* 
fiorhtlon* 

(2)  PriMatically  Increases 
the  outward  partial  pres- 
sure gradient  of  tissue 
and  blood  inert  gaa. 

(3)  Encourages  nonial  ellml- 
nfition  of  dissolved  gases 
through  the  lunp.s. 

R.    The  schematic  (flow  chart)  approabh 
to  traatnent. 

(1)  Starta  with  two  basic  facts: 

a.  nivera  conplalnt 

b.  lUatory  of  exposure  to  pres- 
sure • 

(2)  A  diagnosis  nay  now  be  made.  1  0  O 


ERLC 


UlTUtlF  or  INSTPUmOM  IMSTPIICTOR 

M.  Th^  iliver  ha#  •  treat- 

ahlfi  Injury  or  ha  not. 

(1)  Any  douht  nuat  ba  ro- 
fcolvsd  in  favor  of  tha 
diver  by  treating  liln. 

(2)  Such  a'declalon  to  treat 
ahould  hm  nada  by  tha 
Mioat  qualified  parson 
preaent  on  the  acena. 

b.  The  traatable  Injury  nuat 
fell  Into  one  of  three  ca-* 
teeorleat 

(1)  Peln  only  benda« 

(2)  Serloua  aywptoaia  of  de- 
conpreaalon  alcknaaa, 

(1)  Air  <Caa)  emliollfin. 

c.  If  a  diving  aiedlqal  officer 

"a 

1081 

ERIC 


ACTIVITY  STUnrHT  ACTIVITY 


(4) 


I 


OirtLINE  OF  IHSTPHmnN 

Ifi  not  on    tat  Ion  for 
treatMnt  of  a  serious 
symptosi  or  gas  embolism 
It  Is  desirable  to  con- 
tact one  of  the  follow-* 
Ingi 

(1)  Nearest  dicing  medi- 
cal officer 
(^)  Navy  Experimental 

nivlnR  Unit 
O)  Naval  School  Diving 
A  Salvage 
d.  Do  not  delay  treatment 
waiting  for  Medical  aa-- 
sltttance« 
(3)  Once  aymptoms  have  heen  ca- 
tegnrlxed.  the  most  vital 
point  of  treatment  Is  now 
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iriSTPMCTOP  ACTIVITY 


STUDENT  ACTIVITY 


(5) 


OIITIJIIR  OF  DlSTIi'llCTlON  inSTRUCTOR  ACTIVITYi  STUDENT  ACTIVITY 

coiiMldarsds  th«  Availability 
of  oxygan. 

a.  If  oxygea  la  aval labia* 

(1)  Tr^ac  pain  only  bandn 
on  Tabla  S'or  6  de- 
pending on  tliae  of 
relief  at  60\ 

(2)  Treat  aerioua  aynptcjoa 
of  decoaipreaalon  alck- 
neaa  on  Table  6. 

(1)  Treat  gaa  enbollsa  on 
5A  or  6A  depending  on 
tl«e  of  relief  or  modera- 
tion. 

(4)  Avoid  coMlttlng  a  paf^ 
tlenC  to  the  air  tables 
iinleaa  there  la  not  re* 
lief  at  60*  for  bends  or 

10  S3  (6) 

er|c 


( 

nilTIJHF  OF  IHSTRIirriON  iHPTPrCTOR  AmvITY  STimEMT  ACTIVITY 

no  Moderation  of 

gaa  enhollan  fiymptoms 

at  US\ 
h.  If  n2  is  not  available  for 
treatment »  or  for  aopMs  rea- 
son cannot. be  uaadt 

(1)  For  pain  only  bends, 
use  lA  or  2A  depend  Inp, 
on  depth  of  relief « 

(2)  For  serious  symptoms 
or  eas  emhollsM  use 
table  3  or  4  depen* 
ding  on  tine  of  relief 
of  aynptoais« 

(4)  This  approach  and  these  guide 
lines  will  cover  the  flrnt  10 
MlnuCea  of  creatsent. 


(7) 


OUTLINfc  OK  INSTRUmON  IMSTRIICTQR  ACTIVITY  STimEMT  ACTIVITY 

a.  In  moBt  cmmm^  rallaf 
will  b«  obtained. 
Bubtilaa  will  hm  refluceJ 
or  allMn«ttt4« 
The  appropr lata  treat- 
ment tabla  will  hava 
bd«n  aelactad. 
2.    Oxygan  braathlng  treaCMnC  tablaa, 
A.    TreatMan]i  Tebla  S  -  115  mlnutea* 

(1)  tlaad  for  pain  only  banda 
that  ara  conplataly  rallaved 
within  10  win.  at  60' • 

(2)  Start  ovygan  braathlng  on 
tho  aurfaca. 

(1)  Oaacant  rata  la  25  mi. 

braathlng  O^. 
(4)  Oxygan  braathlng  tiaa  la 

two  20  nin*  parioda.  aa-  . 
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OUTMNR  OP  INSTRIICTinri 


purated  hy  S  win*  of  air. 

(5)  If  ovygttn  toxicity  sytiptooiB 
develop^  umm  liha  following 
procodures 

a.  Renova  tha  iiaal;^  an<^ 
wale  for  all  aynptoms 
to  aubalda. 

b.  Halt  an  additional  IS 

c.  Raauna  achadule  at  the 
/  point  of  Intarruptlon, 

d*  Repaat  aa  oftan  as 

aynptOM  ara  dlaplayad* 

(6)  Rate  of  aacant  Is  one  foot 
per  nlnute  breathing 

to  10  feet. 

(7)  If  the  patient  dlaplayed 
Go  aynptoaa  at  60  ft.| 


INSTPIICTOR  ACTIVITY 


STUDENT  ACTIVITY 


<9) 


Oim  INK  or  INSTRIITTimi  INSTKUCTOR  ACTIVITY  STI'DEMT  ACTIVITY 

upon  iirrlvAl  at  10  ffc« 

ft 

uilUio  thm  30  ft.  Hciie- 
dule  for  Tablft  6« 

(8)  Travel  frn«  30*  to  the 
aurfiice  la  at  one  foot 
per  »ln« 

(9)  detain  the  patient  for 
6  houra  cloaa  to  the  - 
chander  In  caae  of  a  re- 
curran ca» 

flO)  Tendera  during  oxygen 
treatment. 

a*  fluttt  he  qualified  tander  4 
Inalde  tha  chaaber  during 
treat»enr« 
(!)  nivlng  MM. 
(2)  Flrat  Claaa  I>lver 

I0S7 

(10) 


oinrLiNE  OF  iNfrrnucTiON 


INSTRUCTOR  ACTIVITY 


b.  Tender  breaths  clianher 
air  chroughouc  the  treat- 
ment unleaa  the  treatiicnt 
conatlcutea  a  repetitive 
dive  for  the  tdtnder^  In 
thla  Inatance^  he  breaths 
f^2  for  the  last  30  sin.  of 
aacent, 

B.    Treatnenjt  Table  6  *  2A5  nlnutes^ 

(1)  Used  for  p"in  only  bends  that 
Is  unrelieved  In  10  nln  at  60 
ft. 

(2)  Used  for  all  serious  synptoois 
except  gss  embollsii. 

(1)  Descent  tl»e  Is  25  FPM  unless 
PT  is  in  serious  distress. 


a.  Start       on  the  surface  & 


during  descent. 


loss 
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oirrijiie  or  iNSTWicrirtM  instpittor  activity  sTunmr  AmviTY 

h.  lianJU  oxyt«n  •ymptom 
the  Bmm       for  Table  S. 

c.  Ascant  cIm  la  ona  FPM. 
(A)  Sana  rulaa  apply  to  tlta  tender. 
(S)  Table  6  aay  ha  laiitthened. 

a.  20  win       And  S  nln  air  at 
60». 

b.  60  min  O2  and  IS  nln  air  at 

c.  either  or  both  nay  be  uHad. 
C,    Treatnent  Table  SA  -  134  Mlnutea. 

(1)  Uaed  only  for  gaa  avhollan 
ay»ptOM  that  are  relieved  with- 
in IS  Mln  at  165*. 

(2)  Rata  of  daacent  la  aa  faat  aa 

Aa  RMain  at  16S  tliA  full  1^ 


1US9 


(i» 


Otm.INE  op  INSTRUTTION 


INSTRPrrOR  AmVITY 


STVDEirr  ACTIVITY 


b.  All  syaptonii  aust  bi 
claar  before  electinft 
Co  uae  Table  5A. 

(3)  Aflcend  fra  165*  to  60*  at 
26  FPfl  or  In  4  ulnutea. 

(4)  Upon  arrival  at  60* ,  ccm- 
Mttnca  breathing  Oj  ai  per 
echedule  on  5A. 

(5)  Pro«  60*  to  30* ,  and  30* 
to  aurfac*  u«e  on  foot  per 

(6)  liandla  O2  BynptcBt  the  eeme 
«e  for  Table  5  -  awltch  to 
6A  at  30*  for  any  eyi^itoeia 
encoutered  at  60*  on  SA« 

(7)  Tender  follo^a  saMe  rulee  ae 


for  Tab lea  5  and  6* 
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(13) 


-mfTLINR  OF  1MSTW»CTI0M 

-> 

n.    Tr««tMnc  TakU  6A  ^  119  Mln. 

(1)  Vmmd  only  for  traaCMnc  of 
g«A  MihollMi  ayi^itMA  that  * 
liavtt  Miteratad  wltNln  W 
min.  at 

(2)  Rata  of  daacaatla  aa  faat 
^         aa  poaalMa* 

a.  SyaiptoM  Miat  ahow  poai- 
ttva  algna  of  claarlng 
prior  to  30  aln.  at  165* « 

h*  No  nodaratlon  of  ayMptona 
coanlta  patlant  to  traat- 
Mint  Tab la  4» 
O)  Aacand  froiB  165*  to  60*  at 

26  rFII  or  in  four  vlnutaa. 
(A)  Upon  arrival  at  60* »  go  on 

oxygan. 


IMSTBIirrOp  AimviTY 


(U) 


mm.lNR  OF  INSTFUmON 


iNSTBurror  activity 


(5)  Ile»«ln4ler  of  traatMnt  Is 
"  the  saM  m%  for  Table 

(6)  Tondara  follow  mmmm  proce- 
dure M  on  5^  6^  end  5A« 

(7)  Oxygen  toxicity  eyMptoAi 
ere  treeted  the  eene  ea 
Tablee       6^  and  SA« 

(8)  Table  6A  pay  also  be  len- 
thenj^d. 

e.  60  nln  Oj  and  15  mln 

air  at  60*. 
b^  20  uln  Oj  and  S  nlij 
air  at  60* « 
V  c.  Eltber  or  both  nay  be 

uaed  mm  thought  neceaaairy* 
3;    Air  treatnent  Tablee. 

A.    Not  effective  In  treating  deco»- 
preeelon  elckneae  or  gaa  eiibollan 


10'? 


«2 


C' 


miTLiKF  or  iMSTniifrriniJ  instructor  activity  stupfnt  activity 

mm  oxypan  nhonld  b«,iia«d  only  ift 

(1)  Oxygan  Is  not  AV«llAble« 

(2)  Oxygen  ihnrapy  Im  not  Indlcatad. 

PT  known  to  tolarata  oxygen 

« 

poorly. 

.   h,  TT  liae  not  had  tolerance 
taet;  clvlllana 
NOTEt     In  either  caaa,  diving  MO  aay  authorise 

(1)  Failure  of       ayateM  during  treat- 
Mint  • 

(4)  Water  creatMnt. 

(5)  Treatment  aAtuatlona  where  oxygen 
therapy  haa  failed  to  relieve  ayaip- 
tcNua. 

B.    Table  aelectlon  dependa  un  aypiptons^ 
(1)  Pain  only  bend*  aynptona* 
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T 

nirrLiNK  of  instruction  iNSTRiinoR  activity  student  activity 

T*Me  selection  flependa 

on  depth  of  relief  rather 

than  tintf  of  relief  aa  on 

^2  tahlea, 
b«  Tahl^a  lA  and  2A  are  uaed 

for  pain  only  decoaipreaalon 

alcknesa* 
(2)  Serious  benda  aympiooia  and  gau 
e»bo|iiaA« 

a.  Treated  on  Tables  3  or  4. 

Selection  dependa  on  time 

of  relief  at  165*. 
c.  Gaa  eiftboliatt  ayviptoma  are 

}iandled  in  the  aame  way  aa 

aerioua  decmpreaaion  aick- 

neaa* 

C.    Table  lA  -  Tain  only  benda.  l09  1 


(17) 
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OUTLINF  OF  IHRTFUCTlOli  INSTriirTOR  KCTIVJ'^ 

(1)  nepcli  of  relief  nuat  he  luaa 
than  66*. 

A.  D#ac«int:  rata  la  25  f^M, 
b.  Aacent  rata  la  ona  pin* 
hatwaan  atopa. 

(2)  Time  at  ino*  Incluclea  deaceni 
time. 

(1)  Alao  iiBed  for  ovilttad  decof»- 

preaalon. 
(4)  Not  used  for  air  epihollaMie 
I),    Table  2A  -  Pain  only  banda, 

(1)  Traatpent  dapth  la  165*. 

a.  Oaacent  rata  la  IS  FPM. 

b.  Aacent  rata  le  ona  nln. 
batwaen  atopa. 

(2)  TlM  at  163*  Includes  dea- 
cent  time* 


(18) 


FRir 


STl'DFMT  ACTIVITY 


( 


OUTLINE  OP  INSTRUCTION  INSTFrfTTon  ACTIVITY  STUDENT  ACTIVITY 

(1)  Not  uHect  for  atr  ewlfollaiii. 

(4)  Uaed  wtien  ayvptoma  ilo  not 
clear  prior  to  66* « 

(5)  If  pain  only  aimptona  are 
not  relieved  after  30  nln 
at  165*  ccwplete  table  2A« 

a.  Do  not  extend  time  at  165  • 

b.  TT  nay  not  have  decnmprea- 
a Ion  alcknea«« 

c«  There  »ay  be  residual  or 
pemenent  damage  cauelnc 
the  paln« 

E«    Table  1  -  Serloua  bends  or  gaa  em^ 
boHaM. 

(1)  Treatment  depth  la  165*. 

a«  Oescent  rate  is  as  fast  as 
poaaible« 
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niiTMNE  or  iMSTFumoM  iMSTPi'rro?  activity  stuoemt  activity 

b«  Aacenr  rate  im  on#  win. 
hat wean  AtopA* 
<2)  VBmd  if  sYMitMA  relievefl 

ulchln  10  min^  at 
(1)  TlMA  mt  IAS*  Includes  descent 

CllM. 

(4)  Syoiptome  unrelieved  after  V) 

ntn*  at  use  Table  4. 

Table  4  ^  Serloua  bends  or  gas  em- 
hollsn.  ^ 

(1)  Treatsvent  depth  la  165* « 

a*  Deacent  rate  ia  as  fast  as 

poaalble. 
b«  Ascent  rate  la  one  nin.  be- 

tulien  a  tope* 

(2)  Time  at  treatment  depth  Includes 
travel  tlaie* 

(1)  Tlsie  spent  at  16S*  Is  variable*       ^ 7  / 

(20) 


C7 


mrrMNE  or  iHSTriirTioii  risinrcTon  activity  sjudcct  activity 

m.  Miiafc  Im  at  Imamt  30  pin. 
h.  FliMt  not  exceed  120  min.  ^ 
c.  AnytlM  after  30  wiln.  PT 
My  he  broufthc  up>  provld* 
InR  relief  le  cowplete. 
(4)  If  synptoiie  efe  unrelieved,  or 
relief  le  Inconplete  after  120 
nln-brlnR  hln  out  on  Table  A. 
a.  Flay  not  have  bende. 
b«  Hay  have  permanent  danage 
that  will  not  benefit  by 
nore  time  at  IAS* • 
n«    Onltted  decompression*    This  occurs 
when  the  diver  cones  to  the  surface 
At  a  rate  faater  than  60  FPN.  missing 
his  scheduled  decompression  stops. 
(1)  Can  be  caused  by  any  of  the  fol- 
lowing t 
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nirruNE  or  itisTRUcrmN  instructor  activity  stii>ent  activity 


(0  MKV 

(2)  ii^Oj  His 

tomm  of  «lr  pupply. 
Ct  Injured  or  uncdnsclouA 
dtv«r« 

(3)  Oil  m  dive  requlrinR  deoHpresslon 

a.  Uiitt  tturf«C6  dttcoMpreaoion 

(1)  Only  if  all  water  stopa 
have  been  coiiplated, 

(2)  Or  II  no  water  stops 
were  required  on  the  ap- 
plicable eur  ^'n**  table^ 

Uae  Table  5» 


c,  Uae  Table  lA  if  Oj  la  not 


available* 
d«  Obaerve  diver  cloaely  for  J 
algna  ft  aynptnna  of  the  bends* 


(22) 


OirrUNE  OP  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUnrNT  ACTIVITY 


(4)  If  tlm  dlvar  has  synptoMa 
upon  arrival  traat  htm  ac- 
cordingly. 

(5)  If  no  chanhar  la  aval labia, 
uaa  Tabla  lA  In  tHa  wacer. 
a«  Uatar  traatment  la  a  laat 

raaort • 

b«  Normal ly»  aeek  the  neareat 
c|)t«bar  evan  at  a  great  dla- 
tanca. 

(6)  If  water  depth  la  Insufficient 
for  Tabla  lAi  . 

a*  Uae  atandaird  air  decompraaalon 
Tabla  for  depth  &  tlma  of  the 
dlve» 

b.  Repeat  all  atopo  deeper  than 
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OUTLINE  OF  INSTFUmON  INSTRUCTQP  ACTIVITY 

c.  Itkm  on«  ain*  bacwefta  stopa, 

d.  AC  40*  FMaln  for  1/4  of  in* 

•  CO(  tlM. 

e.  AC  10*  re»«lii  for  1/1  of  10* 
■Cop  CiM. 

f.  AC  20*  ronain  for  1/2  of  10* 
*Cop  da*. 

g.  Ac  10*  reaaln  for  1  1/2  of  10* 

•  |:op  clns. 

V  (7)  llae  deep  aaa  rig  (NK  V) 

H.    Uaa  of  lleUiii*-Oxygan  Mixcurea  In 
treaC«enC. 

(1)  UdllzaClon  of  HaOj  la  dealrable 
wlien  I 

a.  SyapCoaa  ara  slow  Co  clear. 

b.  PT  haa  dlfflculCy  braachlng. 

(2)  Hlly02  Mix  nay  ba  uaad  In  pi  oca  of 


•Ir  not  0^. 
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oimiME  OF  iMSTmirrioN  instructor  activity 

(1)  Umm  80*20  nixturt  only, 
A«    Racurrancet*    Can  be  dttflnttd  at  the 
reappAAranca  of  any  •yMpfcoii(a)  of  de* 
coiipreation  aickneaa  or  gas  airi^ollaw^ 
aithar  during  or  aftar  traatnanc. 
A.  '  Canaral  cona I da rat lona. 

(1)  A  raciirranca  la  avldanca  that 
tha  original  courae  of  treatment 
waa  insufficient^  and  nay  be  due 
to  any  n&aiber  of  reaaona. 

a.  Table  selected  provided  In- 
aufflclent  tl«e  for  copiplete 
bubble  elimination, 

b.  Depth  of  eelected  Table  waa 
unaufflclent  to  reduce  bubble 
alze, 

c.  Poaalbla  error  In  treatment. 

(1)  Delay  by  the  diver  In  reporting 


OIITMNE  OF  INSTRIlCTimi  IKSTRnCrnR  ACTHim  STIinEIIT  ACTIVITY 

his  aysptoMa. 
(2)  Pallur«  by  divar  to 

raport  all  hla  aynpfcoaia. 
(1)  fallura  of  traaCMnt 
paraoonal  to  raco|tntce 
aarloua  aywptona* 
(A)  Dalay  In  gattlne  diver 

to  traatMnt« 
(S)  Failure  to  treat  adequately. 
(2)  In  Navy  dlvera^  working  In  the  Haval 
nivlng  envlronaient 9  recurrancea  are 
relatively  rare« 
a«  r^enerally^  Navy  dlvera  are  a 
young  healthy^  and  vlgoroua 
paraonnel  group. 

b*  They  receive  ttoi^ thorough  training  ^ 
1>)  Mdldne         phyalca  than  their 


J  103  <26) 
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OIITLIIIE  or  INSTPItCTION  IMSTFITTOR  AmVlTV  STIIPEMT  ACTIVITY 

civilian  countftrparta. 

c.  Navy  diving  oparatlona  are  ^ 
•mat  ofcan  conducted  In 

cloae  conjunction  with  ad- 
equate treatMiiit  facllltlea* 

d.  Civilian  divers^  treated  by 
the  Navy  for  hiffianltarlan 
reaaona^  contribute  the  na- 
jprlty  of  recurrence  atatlatica. 

D*    IfanaReMint  of  recurranceii*  Turrent 

practice  Indlcetee  that  ibll  recurrancee 
are  treated  on  Table  6  or  Table  4.  ^ 
(1)  The  baaic  queatlon  le  whether  or  not 
oKygen  la  available, 
a.        avalleble.    Treat  all  re* 
currancee^  durlnft  and  after 

trcatMnt»  on  Table  6«  1  1/ )  1 

l>,  0^  not  svallaMe,  recurrances 
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nUTMNR  OF  INSTRUCTION  INSTnilCTOR  AfrriVITY 

must       handUd  on  Tahlo  4 
ha«eJ  on  tlwi^t4M^  of  onsot* 

(1)  Pacurranca  during  trcsat- 
Mnt  Ro  to  165*  p  umm  full 
Tahlo  4.  * 

(2)  Rocurranca  following  traat- 
»ant  go  CO  depth  of  relief » 
16S'iBaiLliti«  and  bring  PT  out 
on  Tahla  4  froei  ttiat  point* 

(2)  Racurrancaa  of  gaa  aiil>olla«  are 
aljo  treated  on  Tatle  6  (or4)»  vice 
6A. 

(3)  Bring  patient  out  on  6  (or  4)  re- 
gardleaa  of  relief  of  a>«ptana« 
Furtlier  delay  In  getting  the  pa^ 
tient  to  hoapltallsatlon  la  detri- 
mental.   Condition  prohahly  ee«i- 
perwanent. 

11^5  "« 


OUTIJNE  OF  INSTPUCTIOM 

(A)  no  not  take  PT  fron  tahle  fi 
to  tahla  4  to  treat  unreapon- 
alve  recurranca. 


IHSTRIICTOH  ACTIVITY 


STODEirr  ACTIVITY 


11. 
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KAVAL  snimot-  niviNO  akp  SALVArr 


SCrHA  niver  A- 4 3 1-0021 

Security  riearance;  liono 

Lasann  Tnplc  1*6  Dangeroua  tlarlne  Life 

1  IK  ir 

iriSTKIimONAL  MATFilIALs 

U.S.  N'avy  Diving  Vanu«l»  VoK  I 

Standard  riaaaroom  Equipment 

Student  Culden 

Overhead  Projector 

Tranf'pcrenc  .ea 

lf»mm  Projector 

FIIb  ^MYlin^A?^  **nangeroua  tfarlne  M  f e'* 
Peferencea:   1.  NVrrrP124^  ilandbool:  of  nangerCAiu 

Ani»als  for  Field  TerKonnel 
2.  Polaoiioua  and  Venomous  Marine 

Anlmala^  lialsteiidy  19^5 


TEpriHAi.  omrrrivF. 

1,    Mien  the  atudent  coMpleies  this  couree,  he  will 
be  able  to^  K^ven  plcturea/llluatretlons  of 
iparlne  11  fe^  Identify  with  correct  naoie^  de* 
acrlbe  danaer  (If  any)  to  dlvera»  describe^  In 
a  sequence  of  utepa,  appropriate  nedical  actions 
and  i^recsullons  to  avoid  contact* 

CNABIJKC  OttlFmVFS 

1.    For  each  of  the  following  speclea.  1)KSCRTBF»  in 
writing^  the  physical  characterl atlcs^  hablt.%t 
and  precautlona  to  avoid  contact »  danger  to  d.^- 
vers  (If  sny) . 

a.  Shark a  i 
h.  Barracuda 

c,  Hroupers 

d.  Moray  Eels 

e^  Killer  Mialea 
f.  Sea  Mons 

f  •  Barnaciea  ar.d  Mussels 

h*  Clant  Clams 

1.  Jelly  Pish 

J.  Corals 

k*  Octopus 

1,  Cone  Shells 

m.  Sea  Urchins 

n.  Stincraya 

o,  Venoinoua  Fleh 

p.  Sea  Snakes  ^ 


1  1.07 


ENABMNO  OBJECrrives  (CON*D) 


2.  DESCRIBF^  In  writing^  Che  procedurtta  for 
tr««tMnC  of  snake  bltee^  vanonous  flah 
atlngfip  aclngrey  wounda  and  jelly  fish 
atlnga. 

■ 

3.  nFSCRIBr.^  tn  writing,  Che  treatiaenC  for 
bltea  friM  ahark  and  barracuda. 

CRITERION  TESTS 

1.    Given  three  (1)  picturea/llluatratlon  of 
aiarine  Hfe^  identify  with  correct  name^ 
deacrlbe  danger  (if  any)  to  dlverc^  de- 
acrlbe.  In  a  aequence  of  ateps^  appro- 
priate Medical  actlona  and  precautions 
to  avoid  contact « 

HOHEUORK 

Volune       Student  Guide  Information  Sheet 
AealgnMent  Sheeta  lA  and  )*6-2A« 
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ri'Ti  rjr 


OF  rT.TI»|imO*! 


riFTniicrop  Arrivi'n' 


f5T1"»l  *IT  ArTA'ITY 


1.  SCH 


1.  ^ver       different  spuclus  lilen- 

a*  all  MTit  vcnomoiiH* 

l>*  all  slkfiuld  he  considered  <^an- 

2,  rsiially  found  in  tlia  western 
raclffCy  hut  one  Bpcclcs  ranpes 
fron  Ea8t  Africa  to  Mexico  h 
Tentral  America. 


1.  To  datts^  no  Baa  Nnal-ea  have  heen 
found  in  the  Atlantic  or  Mediter- 
ranean » 

B.    IMiyaical  rharacterl&tica: 

1*  All  aea  snaVes  have  a  flat  paddle- 
like tail. 

2.  Ihey  are  air  hreathers  and  nnnt 
Htirface. 


lion 


ERIC 


(1) 


OiniJMF  OF  INSTRIimOK 

3.  Ileiially  are  quire  colorful 
with  rln|^0  or  serlpeii  on 
body  anil  tall. 

4«  Entrenely  a^i\^  In  the 

/ 

water. 

5.  Very  few  species  are  am- 

pbihioiis. 
Bi^    SyMptoma  of  Sea  Snake  hlte* 
I.  1/2  -  1  ilour-  Cenerallzea 

acheB  and  palnfi« 
2«  l*-2  llmira-  Pain  becomes  more 

acute* 

1«  Change  In  victims  urine 

color  due  to  destruction  of 
red  Mood  cellti. 
Unconciousness • 

5«  Respiratory  collapse. 

6«  Death « 


INSTRllfTQP  ACTIVITY  STl»PENT  ACTIVITY 

Show  alide  or  other  representation 
point  out  physical  charactarlstlca. 


Hi** 


ERJLC 


OIITI.IKK  OK  INSTRUCTION  INSTPIICTOR  ACTIVITY  STIH>EMT  ACTIVITY 

Vixmt  Aid  for  S««  Snaka  bite.  IJfit  on  C«ll,  or  use  transpArency* 

!>o  not  try  to  •'•uck-out*'  the 

venoM*     It  i«  abflorbad  to  quickly. 
2.  iHiolklllio  th«  victln  and  the 

•ffecCad  part. 
3«  Apply  a  tourniquet  to  block  ven- 

bua  flow* 

A.  Capture/kill  the  snake  If  possible 

to  aid  Identification* 
5.  Only  2^X  of  those  bitten  ehpw  sy- 

»pi:osia»  wait  1/2  to  1  llour  before 

bexinning  antlvenoa  therapy* 
6«  Get  victlHi  to  nedical  attention 

at  once*. 
2«    Sharka  and  Shark  Attack. 
A.    Cnneral  Inforaation* 

K  250  known  apeclee  of  sharks »  and 

27  of  these  are  proven  dangeroua 

to  »en« 


nil 


(1) 


ERIC 


oimuir.  OF  iNsTBumoN  imstri?ctoi>  AnriviTY  STimEwr  activity 

2«  Shar^    exlat  In  all  oceans  and 

latitudes^  but  can  be  found 

predo»lnacly  In  waters  between 

10^  and  30OS  latitudes  where 

water  tevperat«ire  la  70^  F. 
3,  Since  19^8^  there  have  been  a- 

bout  100  reported  attacks  per 

year^  with  an  average  of  50 

deatha« 

a«  Shipwreck  vlctlns  go  unre- 
ported* 

b«  May  raise  the  502  mortality 
rate* 

B*    Sens  of  the  amre  dangerous  species      Show  slides*  Take  notes* 

aret 

1*  Great  White  Sharks 
2.  Mako  Shark 

1.  Blue  Shark  ^  \2 

(4) 


OUTLINE  OP  INSTRIICTinN 


IIISTRIICTOR  ACTIVITY 


STUnCNT  ACTIVITY 


4«  IHiftky  Shark 


S«  Tlg«r  Shark 


6.  Uhlta  Tip  Shark 


C.    Pracautlcma  to  avoid  contact. 
1,  Oienlcal  repi^llanta,  only 
Marginally  affective,  hut 
alil  norale* 
2«  SoM  aharka  display  terrl-^ 

torlal  perogativea. 

t" 

a.  May  aegreaalvely  defend  a 

particular  area. 
h«  Ileflnlte  haxard  to  a  diver 

who  »uat  work  In  auch  a 

area. 

)•  In  ahark  watera^  wear  dark, 
non-reflective  clothing  (wet 
suit)  thet  reflecta  light  poorly. 

4«  Tlia  **Sherk  Screen** »  e  bag-like 


container  haa  proven  mout  ef- 
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OLTLINE  OF  iNSTRUmoil 


INSTRI'CrOR  ACTIVITY 


STl'nFNT  ACTIVXTY 


fectlvtt  In  ahark  waCars. 


Draw  picture  on  C/B. 


ERJLC 


S.  No  ilefenfle  Is  lOOX  certain^ 
n.     First  Aid  for  shark  hits*  List  on  C\B.  or  use 

1*  llaiulle  the  victim  as  ^o%i  viould  transparency* 

for  massive  wound  lacerations, 
2«  Traimatlc  amputations  are  likely, 
a.  Massive  he»orrhaf»e 

rtilize  tourniquets  if  neces- 
sary. 

1«  Treat  for  shock* 
A*  Get  vlctin  to  medical  attention 
as  soon  as  poaslhla* 
Cone  shells*  Show  slides* 

A,     Several  species  have  caused  death* 
1.  Conus  Geograpltus  ^  prohably  the 

most  dangerous  -  4  fatiillties* 
2*  Conus  Strlatus  -  1  Fatality 
1,  Conus  Textile  -  2  Fat all  tea 


1 1. 1 1 


(6) 


Take  note* 


Take  Notes. 


mrrMNp.  OK  iNSTpi'moN  pisTpr(rrrti>  activity  snmErrr  activity 

^.  RoqhIi  MrCalUy  rata  of 

2^T  of  cAtas  reporcttd  In 

Mtllcal  literature  fron 

1930  to  date* 
!)•    location  of  venoaKitia  coneu. 

I.  Generally  In  the  Indo^paclflc 

area* 

2«  Heavy  concenftrat Jon  In  the  Phil- 

llpenef  and  Auatralla. 
3*  Thotte  Gonea  dangerous  to  nan  are  Take  notes. 

prlaiarlly  sand  or  ruhble  Inhah- 

ItantB* 

4*  Tlie  ahell  ia  burled  In  aand  with 

Juat  the  aipiton  energing« 
5.  Moat  injuriea  occur  due  to  nla- 

handling. 

C*    Syiiptoaie  of  Cone  Shell  poiewlngt        Liat  on  C.B.  or  use  traaa-       Take  notea  mm  neceaaary 

parency* 

C7) 


11  Vf) 


OUTIJNR  OF  INSTRUCTION  I 
K  SlMllar  to  wasp  or  hornet  Atlng« 
2*  Ninibnesa  around  Muth(may  Include 

the  entire  body), 
1.  Motor  Paralyala      nerv«  8, 
A.  Total  Muacular  paralysis. 
S«  Meaplratory  collapse, 
6.  heath, 
n.     First  Aid  treatiaent. 

Mostly  SymptoiMatlc, 
2*  No  antiveniw  currently  avallahle, 

3,  Treat  for  shock, 

4,  Artificial  Respiration* 

5,  Cet  (o  Mdical  attention. 
4,    Polaonoua  Marine  Llfe« 

A,    Methods  of  poisoning(toxlf icatlon) 
1,  Ingestion  of  poisonous  flesh, 
a*  Known  as  clguatojclc  poisoning 
h.  Very  large  aunber  of  species 
. involved. 


ACTIVITY  STUDENT  ACTIVITY 


Take  notes. 


J 


V 


mm.iNE  or  iNSTniirrinN 

Specific  apaclM  of  fish 
MAY  h«  daift^roua  io  oac 
only  ml  cortaln  tlM0  of 
thm  yoar. 

4*  lUny  ^Urliitt  anli^ala  can 
ha  lethal  In  thla  ways 

1)  Polar  Baar 

2)  Ualrua^  Saala  and  Se- 
llona 

3)  Certain  shark  apaclea 
2*  Hrtchanlcal  Poiaonlng, 

a.  Usually  as  a  result  of 
stepping  on  or  near  the 
animal. 

t*  Usually  tha  poison  Is  a 
defenalva  weapon  of  the 
anlaial. 

1)  Stoneflsh 

2)  Sting  rays 


IHSTRItrTQR  ACTIVITY 


STimrKT  ACTIVITY 


(9) 
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jj^TlWr  OK  INSTRUCTION 

Cttrtaln  Ant«ial«  can  In** 
fllct  painful  wounds  - 
firt  coral  and  jellyfleli  - 

/ 

liy  just  bruahins  against 
then. 
B.     Poiaonoua  'Isli 


INSTPIirTQP  ACTIVITY 


STunrrrr  activity 


show  slides  of  the 


Take  notes* 


K  flany  speclea  are  known  to  be       various  toxic  fishes, 
capable  of  poisoning  hifianSp 
usually  through  poison  glands 
at  the  base  of  aplnes  projecting 
froai  the  backbone* 
a«  Stone  flab 
b,  Mon  fish 
c*  Scorpion  flsb 
d.  Weaver  fish 
e«  Zebra  flah 

f,  Taad  flah  -  .  ^ 

Ills 

g.  Catfish  (aonA  species) 

(10) 


ERIC 


Oim.lNP.  OK  INSTFUTTION 

glandular  aacratlona  that  mmy 
ranilar  their  aallva  or  flesh 
danReroua  to  hiMaiia* 
a«  Lanprey 

h«  lloray  tml 

c,  Hagflah 

d«  TrlKger  flah 

Treatment  of  thta  type  of 

toxicity  conaiatB  of: 

a.  Ice  water  aoaka  to  delay 

absorbtlon  of  venoei. 
b«  In  aavera  envenomations* 
a  tourniquet  nay  b#»  In- 
dicated* 
c.  Treat  for  ahock* 
d*  Oet  to  medical  attention* 
r«    Stiofi  Kaya.    Almoat  all  Species 


nsTpprrop  activity 


List  on  C.B*  or  use 


transparency* 


STI'nPNT  ACTIVITY 


Take  no tea* 


(11) 


OUTMKF  OF  ivsTPiimori 

l>oiiiiH0ii  ii  wall-<l6velop6d  8 ting- 
ing ApparCus^  «n<*  Anny  of  these 
also  Inject  •  venov  Into  Che 
wounrt. 

K  Approximately  ISOO  caues  of 
sclngrpy  ^'Attack"  each  year* 
a«  Hays  bury  thenaelvea  in 

shallow,  san.dy  bottoms. 
h«  fioat  vlctlns  are  waders 

who' step  on  the  ray  and 

are  stung  In  the  lower 

leg  or  foot* 
2.  Synptoos. 

a«  Puncture  or  laceration* 
L«  Tale,  arhen  akin,  later 

cyanotic  • 

c.  Swelling. 

d.  Tlasue  necrosis. 

e.  Voailtlng,  dlarrVea. 

O 

ERLC 


IfJSTPIfCTOR  ACTTVITY  STUHENT  ACrriVITY 

Shov*  elides  of  various  TaUe  notes, 

rays. 


1 120 


(MiTMriF  or  INSTRUCTION 

Muscle  paralysla  Pei^tli 

1.  First  Aid* 

a.  iHBoltilise  affected  part. 

b.  Treat  for  shock. 

c.  Transport  victln  to  medical 
aid, 

I>.  Jiillyfisii*    A  general  tersi  ap- 
plied to  several  coelenterates* 
1«  Many  species  can  he  harmful 
and  a  few  have  caused  fatal 1- 
ties. 

a.  Sea  Wasp 

h,  Portugese  Man-of-war 
c»  Various  Hydro! Us 
d.  Sea  Anenome 


INSTnilCTQR  ACTIVITY 


STIfDEW  ACIIVITY 


Mat  on  C«B.  or  use 
transparency » 


^how  sUdea  ot  Jellyfish. 


Take  notes^ 


Sea  wasp  in  Halatead  Plate 
XXX  Vol  I. 


ERLC 


2.  MAclianlsn  of  invtinoiuaC  ion  lu 


viii  many  snail  nematocysta 


(13) 
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OUTMriF  OF  INSTRUmOM 


IllSTKUCTOP  ACTIVITY 


FTroErrr  activity 


contained  In  tlie  lonK  CtatUnf 
tenlaclea  that  cone  in  contact 
with  the  victim  anil  polHon  on 
contnrt « 

1.  Poun«l  In  all  temperate  watera. 
The  Portugese  man  of  war  has 
an  Inflated  bladder  that  floats 
and    tlie  tentacles  may  trail 


cording  to  apeclea  but  follow 
a  general  pattern* 
a»  Stinging^  burning  sensation, 
b.  Red  welt^  which  may  form 

blisters^  at  points  of  contact 

with  tentacles. 


c.  Muscle  &  abdominal  cramps , 


15  or  20  ft. 


4.  Symptoms  -  Vary  somewhat  ac- 


Take  notes. 


d.  Abdominal  rigidity. 


ERLC 


OUTMNK  OF  irisTHiimori  iHSTniirro'^  Arrivm  STimr.NT  activity 

IS.  l.osii  of  senBAtlon  of  toiicli 
and  ceiMperaciite. 

g.  ReaplrAtory  dlatrettci. 
It*  nilerlu«»  conviilsloiis  ^ 
death* 

5.  first  Aid.    No  apaclflc  antldota      Met:  on  r.R*  or 
for  exists  for  thin  type  of  toxl*    use  transparency « 
city.     Soske  remedies  work  In  some 
areas  and  not  In  otliers* 
a.  Hot  soaks  nay  destroy  some 

poison  of  smaMei;^  Jellyfish. 
I),  Heat  tenderlzer  has  occasionally 

proven  of  value. 

c.  Antihistamines  -  aztlfed.  beneoryl 
aay  be  effective. 

d.  Treat  for  shock.  ^ 

e.  r.et  to  nedlcal  attention. 


ERLC 
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OIITLIHK  OF  INSTRUCTION 


INSTPUnrOR  ACTIVITY 


STUnKNT  ACTIVITY 


E«     Poisonous  Coral < 


ShcM^  elidefi  of  coralK^ 


Take  notes 


K  A  few  Vailetles  of  Coral 
are  Known  to  Inflict  pain- 
ful fitlnga  In  vlctlina  that 
merely  touch  or  hruah  a- 
gainat  them. 

2.  ^uch  wounds  are  alow  to  heal. 

3.  T^^o  such  varletiea  are: 
a.  Fire  coral 

li.  Klic  horn  coral 
A.  Symptona  are  an  immediate 

atlnging  senaation,  welt  for- 
mation and  itclilng. 
5«  Left  untreated,  the  wound  may 

ulcerate,  and  cotnpll cations  arlac, 
m.  Cellulitis 
I.yinphangi tie 

c.  Swulllng  of  affected  part. 

d.  Lymph  glands  become  swollen. 


(16) 


oiiTi  irir  OF  irisTri:mof< 


iNriTRprrnR  activity 


STl'PENT  ACTIVITY 


a.  ^<%var  h  nalalse  are  common. 

6.  TxtrtfiMe  pain  nay  hacoMa  a  com- 
pllcaclnp.  factor  where  a  aMall 
leK  acratch  will  ran^lar  the 
victln  iinahla  to  walk  for  w^^eLs. 
Pain  18  out  of  proportion  to  the 
ln]tiry, 

7.  ^Irat  Aid  i.lst  on  r.B.  or  use  transparency . 

a.  Cleanaa  wound  thorouf^hly.  Take  notes, 

t.  Ilae  an  anclaeptlc. 

Heek  viedlcal  attention. 
F«     Sea  Urchins.  Hhou  slides.  Take  notes. 

K  1.1 1 tie  Is  known  of  the  ven- 

arioua  nature  of  these  anlnals^ 

except  that  there  are  ahout  10 

specl^A  that  apparently  poaseas 

a  vfuoii  apparatus. 
2.  The  prevention  of  sea  urchin 


ERLC 


OITMVI-  OF  IMSTPrnPTO*! 


STIWtrr  ACTIVITY 


polaonlnp.  rovnlveA  aroimit 

a,  no  not  handle  nny  sea 

urchin  with  apines. 
h.  I.4taiher^  ruhber  or  can- . 

van  f\lovea  afford  little 

or  no  protection* 
1,  Sea  tirchlnB  are  found  In  al~ 

moat  all  oceana^  hut  pre* dominate 
in  trdplcal  Bea«i. 
A.  f^yniptons  of  toxlcatlon  Include: 
a.  Intenae  burning  and  paln« 
h.  Partial  motor  paralvBla. 

(-eueral  paraly&la  up  to  f 

houriu 

d.  Kesplratory  diatreH:}. 

e.  T>eathB  have  been  reported* 

5.  Treatment  -  First  Aid,  Mat  on  CD.  or  use  tra»- 


parency. 


ERIC 


OltTi.iKE  OF  IVSTRUmOfJ 


TNSTPi:rTQ'»  AmVTTY 


STrPcrr  activity 


a.  tlotitly  syp^ptonaclc. 

I)«  Do  not  ACtMipt  to 

remove  iiplnea* 

c«  Renove  victim  to  meiUcal 

r,.    Octo|iiiH  Tihow  elides.  Take  notes. 

1.  Mottt  of  the  spocieo  of  iicio^ 


2,  Octopl  Inhabit  almoiit  all  oceana 

of  the  worlfl. 
1.  Normally  shy  and  retlrinti  anlinala^ 

they  will  flee  when  approaohed. 

a.  mil  avlm  away  in  a  cloud  of 


piib  poaseaa  a  venom  apparatus} 


in  tiielr  aallvary  nlanda.  One 


death  In  a  diver  reported. 


II 


ink.** 


b.  Moat  bitea  occur  as  a  result 


of  careless  handling. 


(19) 


1 


oirrrrip  or  instkiictiom  iNSTniirroH  activity 

4«  Most  l)lce«  are  mild  in  nature^ 
proflitclnft  InconclufllvA  aymp** 
toniH } 

a.  ScioKing  senaatlon  like  bee 

sting. 
l».  Tingling  senaaclon. 

Swelling  redneas. 
d,  NuQkhnaaa  of  noiith  h  tongue. 

e«  niurrlng  vialon. 

i' 

f.  Complete  nuacular  paralysis  of 
arms  K  legs  In  a  few  caaea. 

g.  Healing  la  rapid  &  uneventful* 

5«  First  Aid  list  on  C.B.  or  use 


a,  Tliorougtily  cleanse  wound*  transparency* 

b.  r»et  Medical  attention* 
11*    Barnaclea  and  Musaela. 

1*  Barnaclea  will  grow  on  almost       Show  slides* 
any  under  water  object. 


STimEUT  ACTIVITY 


Take  notea* 
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OUTLINE  OK  INSTRUCTION  INSTRUCTOR  ACTIVITY  STl»DKNT  ACTIVITY 

2.  Frovlda  m  diver  with  a 
piMialbla  Mchanlcal  hazard 
froM  cuca  A  abraalona, 

a«  Itet  auita  afford  ao«a 

protaccion. 
b.  riaanaa  barnacle  cuta 

carefully  to  avoid  int^ 

fttction* 

3.  ttiieaela  alao  can  cut  a  diver 

« 

eaaily. 

4.  At  certain  tlMa  of  the  year^ 
they  can  be  toxic  to  eat. 

I.    Giant  Claaia  Show  elides* 

1.  Uaually  found  In  auhtroplc 
or  tropical  watera* 

2.  May  weigh  200-100  pounds, 

no  much  as  700  lt»*  reported. 
1.  Have  been  known  to  trap  a  diver 
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OtrrMNE  OF  INSTRUCTION 

by  clotting  ita  halves  on 

m  hand  or  foot* 
4«  Victim  My  be  releasad  by 

severing  muscle  that  holds 

the  halves  together* 
J*  Barracuda 

1.  Pound  In  all  subtropical  & 

tropicsl  wafers* 
2«  All  barracuda  can  blte^  but 

thtt  giant  barracuda  la  the 

most  dangerous  due  to  size 

snd  ferocity*  ^ 
3.  Tlie  bite  is  usually  a  straight 

line  slaah  type  of  laceration* 
A.  Attsatted  by  anything  that  en- 
ters the  water* 

a*  Barracuda  are  extremely  cur- 
ious* 


INSTRIICTOP  ACTIVITY 


STIfPECT  ACTIVITY 


Show  slides, 


Take  notes* 


FRir 


oimjME  i\r  iMSTMirriori 


INSTRIICTQP  AmVITY 


STUnENT  ACTIVITY 


b«  Bright »  shiny  object fi 

ROflt  ISkaly  to  hm  otruck- 
rfteulators^  knivas  &  tanktf. 
S«  Handla  barracuda  wounda  In  tba 
aaaie  Mannar  aa  shark  bltea# 
K.    Oroupera  -  Saa  Bass  Show  slldas, 

1.  Pra^ent  a  possible  hazard 


enous  feeders  have  cauaed 
several  fatalities  In  divers* 
A,  Handle  as  for  shark  bite. 
L.    Moray  Eela. 

1.  l.arRe  vicious  eel  that  can 


to  divers  due  to  their  larf.e 


size      up  to  12  ft,  welfJiinR 


700  lba« 


2*  Inhabit  tropical  k  subtro- 


pical viaters. 


3*  Bold^  very  courlous  and  rev- 


(21) 


oirn.iNK  or  iiisTRiirrrioN 

be  up  to  in  ft  lonx* 
2,  Extr«Mly  poiittrful  Jaws 
inflict  •  cKMshlng  hlte 
that  May  not  be  releafted 
until  killed. 
1.  Inhabit  troplcAl  A  sub- 
tropical watera^  hldlnj^.  In 
crevices  In  corals  caves » 
k  bot^oai  wreckage* 

r 

A«  Will  attack  it  provoked* 

5«  TieSt  Injurlea  ea  you  vould 
a  ahark  blCe« 
M.    Killer  Wbalea. 

!•  Large^  dlatlnctlve  and  In- 
telligent Baaaial. 

2«  Inhabits  all  oceans^  but  pre- 
fera  colder  cllMtea* 


1HSTPUCT0!»  ACTIVITY  STl^nrrfT  ACTIVITY 


Show  alldea.  Tak^-^notes. 


Show  alldea« 


It?  2 


oi'TLiME  or  ir'^rrPurTroN 


nsT'^rrrnr  ArriviTv 


FTL'PEHT  ACTIVITY 


1.  A  voracious  faetler,  l>iit 

f 

tlierii  Is  nb  rec^rdetl  In- 

iiCancu  of  hirtan  acrack. 
4*  Kno«ni  to  travel  In  packti. 

If  aliilite^lp  leavi2  water. 
^1,     fwtfa  Mona, 

K  Large  ooMrala  ordinarily 

foimil  In  colder  watersj* 
2*  They  are  ciirtoiig^  and  very 

faat  and  apj  Ic  In  the  v'ater. 
1.  liavQ  been  hnoini  In  snap  it 

i*vinmera  A  divert  iiurliij:  t*ie 

nating  seaHon, 
A.  Avoid  'jcntact  tlurluf  l^rc^Milnf 

Siiiir^on  i't   If  y«uii;»  iwi:  i'A 


Shmi  si  Idea  < 


Take  notefi. 


»  .u*tr. 
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NAVAL   SCHOOL,  DIVING 


SCUBA   DIVKK  A-433-0023 

SeniriCy   Clearance:  None 
l.etitjon   Topli::    4,1   Viaual  ali^nals 

A. 4  >^lannlng 

General    Safety  Prucautlonu 

2    II  o  u  r  a 

liiutrucilonal  Materlala: 
*     ^       U.S.Navy   Ulvlng   Manual,    VOL,  I 
SLtiiient  Guidt^H 

Staniiard   ClaBaroon  equipment 

Kt^Jereni  ea  ;  NAVSHIPS  INSI\  9  9  40-  16A 
NAVSHIPS  0994-009-6010, 
Navy    Diving  Operations  Handbook 

Open    CI  rt:u  1  t  SCUBA 

Seinl-closed    circuit  SCUBA 

Cloaed    circuit  SCUBA 

H Im,    "Open   Circuit    SC    \k  " 

Open,    aeml^closed    and   closed  circuit 

S .  :  B  A  principles    t  r  a  n  a  p  a  r  e  n  c  j  e  s 
t)ve  I  '     dd   p  ro  J  ec  r 

TKKMINA!.  OBJKCTlVES 
^  Partial    attainment    of    the  following: 

I.      When   the    student    complet^»b    t  lU  s  courae 
he    will    be    able    to   d  e  mon  m  r  r r    ^    without  error, 
all    vlbual    tiignala   uaed   while    diving  open 
*  1  rcui  t  SCUBA. 


I'M 


AND  SALVAGE 


2.      When   the  student   coinp]ete3   this  course 
he  will   be   able    to,    given   a  typical 
fleet   SCUBA  diving   task,  Illustrate 
proper  planning  procedures  by  outlining 
steps   necessary   for  a  successful 
completion  of   the  task. 

3-      When   the   student   completes   thla  course 
he   will   be   able    to   demonstrate    a  know- 
ledge and  understanding  of  safety  pre- 
cautions  applicable   to    the  open  circuit 
SCUBA  diving   training  activities, 

KNABIINC  OBJECTIVES; 

1.  LIST   all   visual   signals   us€d  when 
diving  open   circuit  SCUBA, 

2,  DEFINE,    in  writing,    all   visual  signals 
used   when  diving   open   circuit  SCUBA, 

^.  Use  appropriate  visual  slgnalb  during 
diving  tr.il  Ing  activities  using  opeti 
circuit    S  (J  U  )  A  . 

4  .      Orally   STAT*:   the   main  advantages/ 

disadvantages   of   using   open  circuit  SCUBA* 

5.  Orally   DESCRIBE   the   application  and/or 
use   of   open    circuit    SCUBA  diving, 

6.  DEFINE,    orally   and    in   writing,  terms 
used    in   open   circuit    SCUBA  diving. 

1  r?r, 


i^NAbLINi;   OBJECTIVES  (CONT'D) 


7 .      Oral ly   STATE   the  most   common  and 

becund   notft    common   diving  accidents 
in   the   use  of  open  circuit  SCUBA. 

a.      Orally   DESCRIBE   the  minimum  number 
of   personnel    required  when  diving 
open    circuit  SCUBA. 

9.  Orally  DESCRIBE  normal  and  maximum 
working  depth  limitations  for  open 
circuit  SCUBA* 

10.  Orally   DESCRIBE   the   reason    for  using 
the    Buddy    System  when   dlvlhg  open 
circuit  SCUBA 

11.  Orally   DESCRIBE   the   safety  precautions 
to   be    followed   when   diving  open 
circuit  SCUBA: 

a.  Dressing   tlie  diver* 

b.  During   the  dive. 

c .  Decompression. 

CRITERION  TESTS. 

1.  Demonstrate,  without  error,  all  visual 
signals  used  while  diving  open  circuit 
SCUBA 
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OIJTLINK   OF  INSTRUCTION 

I.      I  a  1 1  oduc:  t  i  on   to   the  lesmm 
A*      ttitablliih  conLtict 
U.      EBtablish  readlne^H 

C.      KBtahllBh  effecL- 


I^VMVIKW:      When   you  complete 
lltib    lebtion    iDpii:,    yi)u  will 
bki    able  to: 


INSTRUCTOR  ACTIVITY 

I   A.    Introduce   self  and 
Topic 


B*      Get   students  ready 
tu  learn . 

C ,      Bring  out   the  need 
and   value  of  the 
material  being 
presented 

1).      State  learning 
object  ivea 


STUDENT  ACTIVITY 


ERIC 


I-      Deticrlbe    three    t  ypeb  of 
SCUBA. 

2.      Deacrlbe    gent-ral    ubeB  for 
SCUBA, 

I  1  b  t  the  ailvaiitu^ob  and 
d 1  sad van t a s    of  SCUHA. 

A.      Stale    the    1st    and  2nd 

iiiobt    common    SCUBA  tatiualtles. 

*>  *      Debt' rl  be    the    minimum  num-be-r 
of    peraonnel    necessary  for 
d 1 V 1  UK    SCU  BA , 

6.       Selec  t     I  he    proper    d e c o mp r e b 8 1 u n  E. 
labluH    ustd   when   diving  SCUBA 


ivr; 


(1) 


State  information 
necessary   to  guide 
the   students  conduct 

1.    Questions  to 

clear  up  rolsunder- 
standinq*  , 


ERLC 


^     OUTLINE  OF  INSTRUCTION 

OVEKVIEW    (CONT'D)  ' 
7.      Demonstrate   visual  hand 
uignala   used   in  SCUBA 
diving, 

tt.      State   reasons   for  using 
the    Buddy  System. 

9.      Demonstrate   verbal  commu^ 
nicatlons   procedures  while 
using   SCUBA.  « 
II.    I'  r  e  s  e  n  t  a  t  1  o  n  . 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


A.    'Review   of   principle    laws  of 
diving. 

I  •      Boy  les  *    1-aw  Thu 

pressure   and  volume 
of   a   gasare  inversely 
t  e  1  a  L  e  d 

I  ^  '1^  a.      Application   -  Free 

ascent . 


Ask    for  volunteers  to 
explain  and   give  appll' 
cation    for  SCUBA. 


Respond   to  questions  as 
directed.      Take   notes  . as 
necessary 
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OUTLINE  OF  INSTRUCTION 


t  1    '  t  I 

lit' 


2.      Charlefi*    Law  -  The 
amount    of   change  In 
either  vol ume  or 
pre88ure   Is  dlritictly 
related    to   the  change 
In    the   absolute  tem- 
perature • 
a  -      Appl lea t Ion  - 

Charging  of  SCUBA 

cylinders 
J-      Uulton'a    Law   -   The  total 


INSTUUCTOR  ACTIVITY 
Ask   for  volunteers  to 
explain   and   give  appll 
cation   for  SCUBA 


pressure   exerted   by  a 
mixture   of    gases  Is 
equal    to    the   sum   of  the 
pressures  of   each   of  the 
different   gases  making 
up    the  mixture   -  each 
gas   acting*  as    If  It 
alone  was  present  and 

occupied   the    total  volume. 


Ask    for  volunteers  to 
explain  and  plve  appli 
cation    for  SCUBA. 


STUDENT  ACTIVITY 
Respond   to  quest  Ions. 
Take  notes   as  necessary. 


8 


Respond    to  questions. 
Take   notes   as  necessny 


nil 
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OUTLINt  UF  iNSTKUCTlON 


INSTRUCTOR  ACTIVITY 


1  I  > 


o 

ERIC 


Atik   for  voltinteere  to 
explain   and   give  appll-^ 
cat  Ion   for  SCUBA. 


4,      Archimedeb   Principle  - 
any    object    wholly  or 
partly   Immeraed   In  a 
fluid    1b   buoyed   up  by 
a    force   equal    to  the 
weight    of    the  fluid 
displaced   by    t  Ke 
ob J  ec  t  * 

Review  of  Diving  Terminology.  Aak  for  volunteefB 
1*      Ci^mpo 8 1 1 1  on   of  Air 

a-      Nitrogen   -  78.()8A 

b.      Oxygen   -  20.9A6 

Carbon   dioxide  -  0,033 

d.  Argon    (inert)-  0.934 

e.  Kare   gaaes   -  0.003 
2-      l*resbure   -    Ft)rce  per 

unit    area • 


to  define  terminology 
and  9   if   applicable,  Its 
direct   relation   to  SCUBA 
diving 
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STUDENT  ACTIVITY 
Respond    to  questions* 
Take   notes   as  necessary 


Respond    to  questions* 
Take   notes   as  necessary 


]  1  •  ^ 

I 


OUTLINK  OF    INSTRUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

3.  Atmospheric   pressure  - 

>  1A.7   PSl  weight   1  square 

Inch  of   sea  water   33  ft 
high 

4.  Oauge   pressure   -  weight  '  ^ 
of    the   water  surrounding 

thediver* 

5.  Absolute   pressure   -  weight 
of   the   water  surrounding 
the    diver   plus    the  weight 
of    the   atmosphere    over  that 
wa I e  r  * 

6.  Partial   pressure  The 
pressure   contributed  by 
any   gas    In   the   mixture  is 

*  proportional    to   the  number 

of   molecules   of    that  gas 

..  r.  ' 

in   the    total  voiunie* 


ERIC  y 


OUILiNK  or  1NSTRUC!T10N 

7.     Abnolute   t^iapcrature  * 

Ttitt   tenperature   at  which 
all  molecular  votlun 
would   caaaa.  (-459.  /2^F) . 

tt.      Bottow  tine   -  Tine  ivom 
when  a  d  t'ver   leave  a  t  hc; 
aurface    till   he  leavet^ 
the  botton. 

9,      l)e  cump  r  e  a  a  i  o  n   time   -  Total 
Cioie  ot   aurfaclng  Including 
any  stupa*  >_ 

10.  lilt  a  1    tiiHe  ^   Timti    from  when 
a   diver    leavea    the  surface 

>  till   he  arrive  a  krac!k  on  the 

au  r  f  ac  e • 

11.  Surface   interval   -   The  tlaie 
w^^ch  a  diver  haa  apent  on 
the  aurtace   f4»l  lowing  a  dive* 
Beglna  aa   aoon   aa   the  diver 
aurfacea  and  ending  aa  aoon 


INSTRUCiOR  ACXIVltY 


STUDENT  ACTIVITY 


ERIC 


aa   he   atarta   hia  nex  t  .  dcyicent 

„  1H5 


(«) 


OUTLINE. OK  INSTRUCTION 

12*      KiiSldual   Nitrogen   Time  - 
The   amount    of    time,  in 
mi  nil  tea,   which  mu&r 
added    to   the   bottom  time 
of   a   repetitive   dive  to 
iompcnaate    for   the  nit- 
rogen  B  t  1  I  1    in   solution  in 
dlvcru    tibijueti    from  a  pi:e^ 
V  1  o  u      d  1  V  e  .  ' 

I  J*       Equivalent    single  dive 

time.  -  Residual  nitrogen 
time  added  to  bottom  time 
t>  f    repetitive  dive* 

l^,  KepetitlVe  dive  -  any  dive 
conducted  within  a  12  hour 
period    of    a    previous  dive. 

1  !> .      l)e  c  omp  r  e      1  oh   atop  - 

Specified  depth  at  which  a 
diver   mu^r    remain    for  a 

specified    length   of  time 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


ERLC 


i  I G 
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OUTLINE  OF  INS4:HU(:tI()M 


i: 


o 

ERIC 


tu  eliminate   inert  Raeea 


iviiVRucTOR  Activity 


STUDENT  ACTIVITY 


t  torn  Uiu   body . 
Sc  1  t    Ooutaineii  Underwater 
breathing   AppiiratuB  (SCUbA) 
1  *      A  ii  V  a  n  t  a   e  B  : 

i),      Rapid  deployment. 

b  *      i'or  t  lib  i  1  i  L  y 

it      fttnimitm   6  up  port. 

d  *      Excellent    li  u  r  1  z  o  u  t  a  1 

and   vertical  mobility 
t- ,      hlnimum   bottom  dls- 
t  u  E    a  n  c  e  . 
2.  DlsudT'antageb. 

a.  Liniiteil    cnduraitce  ^ 
depth   &  duration. 

b.  Breathing  rcBlatance. 
c  ,      Limited   physical  pro-^ 

t  e  c  t  i  o  n  . 
d .      influence   by  current 

1    knot   max Im urn  * 


Llbt   on  C/U 

Request  students  aid  in 
conbtructlng  list. 


List    on  C/B 

Request    student's  aid 

in   constructing  list* 


1  H 
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Respond   to   request  by 

t 

offering  advantages  for 
SCUBA. 


Respond   to  Instructor's 
request    by   offering  di8* 
advantages   to  using  SCUB 
Take   notes   as  necessary 


OUTLINE  OF  INSTRUCTION 

Lack   4i  f  Ciimnunl- 
cations. 
Three   typea   uf    SCUBA  - 
open  circuit 
beml    Itlosed  circuit 
closed  circuit, 
a.      Open   Circuit  Scuba 
(1)    AUvcintageti  ati 
compared  to 
ot  hur  SCUBAS, 
(a  )   Open  Circuit 
SCUBA  is 
read  1  I  y   aval  1- 
al)  1  e-any  SCUBA 
u  hop  » 

(  b  )    U    e  b    i  i>  n»  p  r  e  s  s  e  d 
air   -  ONLY. 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


ERLC 


on  C/B 


Show  Vugraph   of  open 
circuit   SCUBA  principles 
Explain  open  circuit 
principle 


(2)    Dlsadvantageti  as 
c:  ompa  red    to  other 
SCUBA* 


11  ".S 
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OIJTl.INE  OK    INSTKUCTION  INSTRUCTOK   ACTIVITY  STUDENT  ACTIVITY 


FRIC 


(a)    Duration  - 

because   uf  the 

Open  circuit 

principle. 
(3)    Restrictions.  CARDINAL  RULE 

(a)    Depth.  NEVEk  MAKE   A  DECOMPRESSION 

(1)  Working-      DIVE   IN  SCUBA. 
6  0   Ft  for 

60  niln. 

(2)  M  a  X  1  nui  m  - 
130   Ft  for 
10  Ml n . 

(3)  EMERGENCY  - 
Iht  total 
time  and 
Depth   of  a 
SCUBA  dive 
(  I  n  c  1 11  d  i  n  g 
deroinp  ress  i  on  )  . 
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t)UTI,INE  OF    INSTRUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

mu  b  L  never 
exceed  the 
duration  of 
thedppuratuB 
In   use-      01  a- 

reserves  * 

(b)  Current- 

1    knot  max. 

(c)  Diving  Team 
M 1  n  .    A   m  e  n  * 

(1)  Supervisor 

(2)  Diver 

(3)  Tender/ 
Timekeeper 

(A)  Standby 
Dlver- 

« 

115'^ 


(11) 


i)l)TLINK   OF    INSTRUCTION  INSTRUCTOR  ACTIVITY 

b*      Stiiiil  -  c  1  osed   Circuit        Show  vugrapli   of  semi^ 

SCUBA   (MK  VI)  closed  circuit  principles 

(  1 )   General    descr I pt Ion  EXPLAIN  -  Semi- 

of   senil^cloued   clr-     closed   circuit  principles 
cult  principal 
(2)    Advantages  as 

compared    to  other 
SCUBA. 


STUDENT  ACTIVITY 


ERLC 


(a)        f ecti 


ve 


utilization  of 
mixed   gan  supply* 

(  b  )    Reduced  sur-* 
t ace   bubbles  * 
(3)    Disadvantages  as 

compared    to  other 

SCUBA- 

(a)   Uses   ojily  He02 

or  N2  02  mlxtur e|-  |  |^ 
hard    to  obtain 
or   III  1  X  * 


(12) 


Mi 


Dim.lNE  OK    INSTRUCTION  INSTRUCTOR   ACTIVITY  STUDENT  ACTIVITY 

^  •      Rea  t:  rl  c  t  t  onu  . 

a.      Work    Umlis  -  Ile02 

(1)   Normal-no' /  35  inln 
(2  )   Max   -   2  00' /30  mln. 
b  .      Work    limits  -  N2O2 

(1)  Normal- 1 30' / 30  mlu. 

(2 )  Mdx   -    1  70* / 30  mln. 
c*      Current    -    1    knot  max* 
it  .      iU  V 1  n  K   t  e  d  m  * 

(1)    1    Ulver   -  Minimum 

A    me  n  . 
(  2  )    2    1)1  ve  r  a   -   m  i  n  . 

6    me  n 

(3)  F.OD/IIDT/SEAL 

f 

Mln.    4  men 


I).      (:i4>t}ed   (>lrrult    SCMIBA  Show  vugrapli   of  closed 

(O^f   Emerson)  circuit   SCUBA  principal, 

i.      (leneral  deBrrlptlon 


ERLC 


/ 


OUTMNK   OK  INSX^tUCTlON 

of ^closed  circuit 
principle 
2.      Advaticage   as   compared  < 
to  other  SCUBA, 
a.      No   surface  biibbleti. 
li  .      I'Oiig   duration  due 
to   cl4)tied  circuit 
principle, 
i.      D i Had van t age s   a a  com- 
pared   to   other  SriiUA. 

a.  Limited    to  shallow 
dep  t  ha . 

l>  .      O2        xlclty  hazard. 
A.      kti^^rl  tlona 

a*      Work  llmltB. 

(1)  Normal    2b' lib  mln 

(2)  Max  /lO  mln 

b.  Current-1   knot  max. 

c .  Hiving  team. 


INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

Explain  closed    circuit  SCUBA 

principle 


FRir 
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4lUTMNt  OK  INSTRUCTION 


INSTRUCTOR   ACTI  Vn  Y 


STUDENT  ACTIVITY 


1  . 


(1)  1    I)lvfcr-Mln.4  Men 

(2)  I    UlverB-Mln   6  Men 

(3)  EOD/UbT/SEAL  - 
Mi  II .    4  men 

eralUtieBofSCUUA 

I  UBpec 1 1 ons ;    hull,  dry- 
docks,    plerti.    titc.  V. 

Searches   -    li  u  1  1  >  ocean 

or    ha  r4>o  r   ho  t  t  i>m  . 

Mgjit    underwater   work  - 

patching,    removing  screws, 

u  n  t  o  u 1  1 n  g   c  a  L  1  e  s ,  etc, 

Clandcbtlne   Operation  - 

at  t  ack      i  n  f  1  1  t  r  a  t  1  un 
I    4  onuHon   cause    of  SCUBA 

I***  J  t         .  Lis  t    on  C/B 

Drowning  Explain   over  breathing 

a ,  Ex  e  r  t 1  on 

b .  Overbreathlng 


ERLC 


I'  a  n  1  c 


OUTl.lNt  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


if.      Mliilinum   number   of  perHur.nel 
ti  u  t:  e  B  B  a  r  y    tor   (living   S  C  U  H  A 

1.  Diving  ttupervlttor 

2.  Ulver 

i.      Standby  diver 
A.      Aitendanl/ timekeeper 
il .      buddy    S  y  b  t  e  m 

1,  Eye    or    line  contai:! 
w  1  t  II   buddy  . 

2.  If   a    Blngle   diver  Is 
uBcd   he   should  be 


MbI    on  C/b 


Kxplaln   Buddy  System 
t  ho  roughly! 

Emphasize  importance  of  using 
Buddy   SytJtem  AT   Atl.  TIMES . 


tended    by    a  Burface 
1  1  n  e  « 

i*      A    surface    line  should 

also  be  u b e d  w h e ii  diving 
as  buddy's  if  conditions 
seeoi   particularly  hazardous 


1  155 
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OUTLINE  OF  INSTRUCTION 

I*      Select   proper  deioriipretitilon 
t  a  li  1  e  6  . 

1 .  SCUBA   Jives  involving 
decoropreetiion 

are   dange  roua , 

2 .  SCUBA   dlveb  involving 
derumpretislon  bhould 
H^Y-^J!         made  except 
ae  li   Itt.st  resort. 

i '      The    total    t  J  me  and 

depth   of   a   SCUBA  dive 
^  4  nc  Jl  ud  1  n^g   d  e  c o in gj;^ es  t>  1  on  ) 
must    never   exceed  the 
duration  of    the  apparatus 
in  use   dltire^tardlnti  a  ivy 
reae  rves . 
K      V  i  Bua  1    hand  signals 

1*      Numbers  0-9 

2 ,      Hold  everything 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


DANGEROUS 

STRESS  SAFETY 
EMPHAS IZE 


Call  on  students  to  show 
signals 


Dtr  niona  t  rate  hand  blgnals 


ERIC 
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OUTLINE  (»!■  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUUKNT  ACTIVITY 


Al 1  right. 

4  ,      IM  4:k   me  ^ii^ 
*>  -      t^me  r  gene  y         v  I 
b.      Lets    go  up* 
f  *      What  time. 
H -      Ka  r    C  r oub 1 e  * 
y  .      Al r    t  r oub  le  • 
10.    What  direction 
i  1  *    How   d e    p  . 

12.    All    algnalu    s how  Id   be  In 

*i    forceful    iind  tfxaggcrated 
luanner    i^o   that    there  can 
be    no    amb  i  gu  t  t  y  « 

'  *  •    jjVKRY    SIGNAL  MUST  B^K 
ACKNOWLEIXilil). 


III.      Kecap   i)f  lesBOn 

A,  All  vaiil  ai{eB   of  SCIIHA 

B,  DinaJvanr^^ges. 
t:.      Typeii   uf  SCUBA 


III.    Kf'cap   of    le&son  aaV. 

quefitions   of  otudents 

1  1  ^  s 

1  U->     from  todays  lesson 


ERIC 
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OUTLINE  OK  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


U.      AdvMntages  and  diuuUvan- 

tagtiti   of   open   circuit  SCUBA. 
1'.      Kutitrictluna   fur  upen 

circuit  SCUBA. 

iiutieral   useti  of  SCUbA. 
(f.      Buddy  Syetem. 
"IV.    Movie   Preview   -   Open   Circuit  IV.    Preview  Movie 

SCUBA 

A.      Obtiurve   the  following; 


1.  Advantageb  and 
^^^1  Bddvantages  . 

2.  Uses   of  SCUHA. 

1.      1    typeb    of  SCUBA. 
A.      SCUBA  acceusoriea, 
^ ,      Brief   ex plain alio n 

of    cylinders  and 

regul at ortt  * 

b.      Uretiidlng  of   diuer  -  Point   out  miHtak«^a 

mltttake    of  placing 


weiB^it   belt  on  flrbt. 
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OUTLINt  OK  INSTRUCTION 

7*      *Uiddy   aystem  and 

number  of  divers 

rt^qul  ted  . 
H.      Safety  precaiitlonti 

9.  Pre-i!lve  checks.' 

10.  Method   uf  swimming 

11.  Mabk  clearing. 

12.  Kmergency  ascent. 


INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

Mistake    (4  divers   vice  3) 


Mistake   -   not   holding  handb 
above  head  when   arriving  on 
the  surface* 
STRESS  EXHALATION. 

1 1  ;n 


(20) 


( I  i;c,v  TOPIC  /  . ^rr?^  TMrrrrTTf^r:  A*n 

lA  "ours 

n.?^.  ^Vv'^Y  ^Tvirrr  ^A^n'M.,  Voi,  i 
::avsi»ips  inst.  *>'^An.KA 

Standard  riasuroon  r^iiilpnent 
Open  Circuit  srilH/: 

Face  mask 
Swln  fins 

l  ife  vest  C*\'  TII,  r^T) 

riare  (TT.  11,  Mod  0) 

Strobe  light 

niver"8  UpliL 

Knife 

Vet  suit 

r^Mlnd**rs 

Ponble  ''ot;i?  rerulalor 
Sln^'.le  f*ose  re^-iilatGr 
Puov  and  iMiovllne 
Weight  belt 
MP  Ouap.c 
OoripatiH 


!)cpc1i  ^uaiio. 
fncMy  Mnc 
^•atcli 
SnorKel 

facial  Tools  for  '^epulator  »^epalr. 
THRMT^^AI,  OP-JFCTIVr. 

1.     I1)en  tbe  student  cocipletes  this  course  he  will 
he  able  to  demonstrate  proper  Inspection  and 
maintenance  procedures  (In  accordance  with  Plan- 
ned Maintenance  Systen  requirements)  for  the 
following  open  circuit  SrppA  equipment  and  re- 
lated underwater  accessories;    Open  circuit 
FOIIRA  cylindet  and  nanlfold  assembly.  Single 
Hose  Regulator  System,  Houble  Hose  Peculator 
Syftten,  Mfe  Jaclet,  niver^Llgbt ,  and  Vet  Fult, 

rriAPunr  oBjrcTivrs: 

1.  Orally  explain  the  functlon(s)  of  each  component 
and  the  component  parts  for  each  piece  of  equip- 
ment an<l  underwater  accessory, 

2,  niven  a  standard  print  of  each  exponent,  sliow 
the  physical  location  of  each  coir(>onent  and  com- 
ponent part. 

1.     List,  In  wrltinp,  the  major  materials  used^  EX- 
PI^lNlfJC  vi.j  ^  for  each  conponent  and  selected 
component  pprts, 

<».    hint  ^  orally^  the  protective  d<!vlce(s)  found  on 
the  open  rlrcult  SCb'BA  cylinder  and  manifold  as- 
bcmhlv^  shiple  and  double  hose  regulator,  and 
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ENABLING  OBJECTIVES  (CONT'D) 

life  Jacket   and  DESCRIBE  the  protective 
provided   by  each. 

Orally   LIST   the  po8lclon(a)   and  functlonCa) 
of  each  poaltlon   for   the  Air  Reserve  Assem- 
bly  and  block/fihut   off  valve  of   the  cylinder 
and  manifold   asaenbly  syaten. 

6.  Orally   DESCRIBE  the  nominal   pipe  or  valve 
ulze   for   the  elbow  auoembly  and  block/ 
ahut   off   va 1 ve . 

7.  (Uven  a  atandard  print   of   the  components, 
DESCRIBE,    orally,    the   flow  path  of  the 
breathing   media   through   the   cylinder  a.id 
niaoifold    jsaembly   and   a  Ing  le /doub  1  e  hose 
regulator  systems. 

8.  For  cylinder  operating  pressure,  reserve 
air   supij.y,    safety  disks  and  plugs,  and 
over  bottom  pressure,    STATE,   orally,  the 
major  parameters  and   reasons    for   them, in 
terms  of   effectCs)   of   operating  above/ 
below  them. 

9.  Orally  DESCRIBE  the  Interrelation  of  the 
s  ys  t  ems . 

10.  Orally   DESCRIBE  In spe c 1 1 on / ma  1 n tenanc e 
procedures    for  each  component   part  with- 
in each  pelce  of  equipment. 

11.  PERFORM,  under  instructor  guidance.  In- 
spection/maintenance (In  accordance  with 
Planned  Maintenance   System  requirements) 

I  equipment   listed   In   the  Terminal 


Objective  so  that  it  may  be   uped  In  open  cir- 
cuit  SCUBA  Diving  training  activities. 

CRITERION  TEST 

1.      Demonstrate  proper   Inspection   and  mainten- 
ance  procedures    (In  accordance  with 
Planned  Maintenance  System  requirements) 
for   the   following  open  circuit   SCUBA  equip- 
ment  and  related  underwater  accessories: 
Open  circuit   SCUBA  cylinder  and  manifold 
assembly.    Single  ho«e    regulator  system. 
Double  hose  regulator   system.    Life  Jacket, 
Divers   light,   and  wet  suit. 

HOMEWORK 

Volume  C,   Student  Guide: 

Diving  Accessories  -   Information  Sheet  A-2-1I, 
wrist   depth  gage   instruction.  Assignment 
sheets  4-2-lA.   4-2-2A.   4-2-3A,  4-2-AA, 
4-2-5A  and   4-2  6A. 

Cylinder  and  manifold  assembly-  NAVSHIPS  TECH 
Manual  0994-008-0100,   Abslgnment  sheets 
4-2-7A  and  4-2-8A. 

Double   Host;   Regulator  -  ABslgnment    Sheet  4-2-9A. 

Single  Hose   Regulator  -   Assignment  Sheets 
4-2-lOA  and  4-2-llA.  •       >  ^ 


OUTLINE  OF  INSTRUCTION 

1.      Introduce ioa  to  the 
leiisoa : 

A,    Establish  Contact. 

Establish  Readiness. 

C.  Establish  Effect. 

D.  OVERVIEWS    Upon  comple- 
tion of   this  lesson 
you  will   be  able  to 
describe   the  following 
SCUBA  accessories. 

1.  Mask 

2.  Fins 

9.  UDT   snd  HK   III    life  vest 

4,  Weight  Belt 

5.  Knife-  Cres/K-Bar 
6  •  IIF  Cuage 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Introduce  self   snd  topic. 
GeU  students   ready  to  lesrn. 
1  .  Mot  1 va  te . 

Bring  out    the  need  and  value 
of   the  material   being  presented* 
State  Learning  objectives* 
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OUTLINE  OV  INSTRUCTION 

7.  HK  13  HOD  0  Flare 

8  .  'OoMpan a 

9.  Dttpth  Gauge 

10.  Wee  Suit 

11.  buddy  Line 

12.  Light 
11.  bouy 
14.  Watch 

13.  Strobe  Light 
16  .  Snorkel 


ERIC 
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if  0 

INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 


State   information  necessary 
to  guide  the  students  conduct. 
I  .   Que  a  t lona  ^ 
2.   Pay  close   attention  as 

you  will   be  wearing  this 

equipment . 


(2) 


UUTLINK  OF  INSTMUCTION 


INSTtUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


2.     P reaen t at i OD : 

A.     Protecciv«  and  Safety  Ac- 
cttiisories  ua«d  In  opea 
circuit   SCUBA  diving. 
Muat   be  Navy  Approved  (NAV- 
SHIPS   9940. 16A). 
1.    Wet   Suit    (Hood,  boocieu, 
Bltta)  . 

a.  Closed  ceil  neoprene 
1/8-1/2". 

b.  Protects  diver  front 
cold  water,    long  ex- 
pouure   In  aoderake 
tenperatureu ,  chemical 
and  bacterial  pollution, 
hazards  of  narlne  life  and 
underater  obstacles. 


11'-' 


Show  actual  object  and 
dlflcuas^  ojr  use  slide/ 
transparency   present  at  ion. 


Listen^   observe  closely 
and  take  notes  as  necessary 


iiss 
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OUTLINE  OF  INSTKUCTIOM 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


c.    Should  btt  prop«r 


fit.     Not   too  loosii 
or    tight   as   to  r«- 
0trict  BOveMent  or 
be  uncomfortable. 

Principle:    allows  a        Show  on  C.B. 

thin   layer   of  water 

to   COBS  between  the 

wet  suit  and  skin 

and   is  warded  by 

body  heat, 
e*    Should   rinse  suit 

In   fresh  water  after 

use . 
f*  Hints: 

1.  RsMove  suit   carefully^  Demonstrate. 

2.  Weakest   points  are 


around  slppers. 
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INE  or  INSTtUCTION 


IMSTRUCTOS  ACTIVITY 


STUDENT  ACTIVITY 


3.   Should  apply 
•lllcone  to 
clppera  on  m 
regular  basis, 
2.     Llfa  Vaat:  Mandatory 
lt««  . 

a.   Modiflad  UDT  life 
preaarver . 

1.  18  gran 
car tr ldge« 

2.  Oral  Inflatloo 
t  uba . 

3.  AutoBtftlc  In- 
flation device 

4*  19  lbs.  poal* 
tlve  bouyancy 
at   18  ft. 


Show  object  and  dlacuaa  Obaarve , listen  and  take 

or  use  sllde/t ranaparency       notes  aa  neceaaary. 
presentation , 


1 1. .  '1 
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OUTLiNK  Oi^  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Not   effective  over 
36   f  t  . 

6*    Hain    function  in 
to  keep  heed  up- 
right   in  e   f lo«r  ing 
poe  it!  on  • 

7.    The  only   itev  of 
open   circuit  SCUBA 
not   eecured  with 
a  quick  release. 

MK    HI   Yoke  Type 

1*4      31   gran  CO^ 
carcrldgea* 

2.  2     oral  inflation 
tubes . 

3.  2  autovat 1 c  in- 
flation  devices, 
a.   one   for  each 

chamber . 


Empha  size. 
Demona t  ra  t e 


Show  object  and  dlacuas 
ojr  use  slide/transparency 
p  resent  at  i  on . 


Observe,    listen  and 
take  notea  as  necessary 


ERIC 
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OUILINE   or  INSTKUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


1 1 


J  . 


o 

CO 

u 


4  .    19   IbB   poMit  ive 

bouyaacy  at  200 
ft. 

5  ,   5  5  lbs   po8 1 1 1 ve 

bouyancy  oit  sur- 
face , 

6.  If   10  gra»  COj 
ciirLrldge  accldea- 
tally    uHetfy  vest 
tiaa   12   lbs  poBitlve 
bouyancy      at   200  ft. 

7.  No   quick  release. 
Knife . 

a.  Should  be  corroaiun  re- 
al stent  metal  (ataliileaa), 

b.  Should  have  plastic,  hard 
rubber  or  wood  handle. 


Kaphas  ize  * 

Show  object  ond  discuss  Observe,  listen  and 
or  use  s 1 1  de / 1 ran  spa rency  notes  as  necessary, 
presents 1 1  on . 


ERLC 
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OUTLINK  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


1  ri 


ERLC 


4  . 


c.  May   be   single  or 
deiubie  edged.  Pre- 
fer  double  edge  with 
knife  blade  and  saw- 
tooth . 

d.  Scabbard  should  hold 
the   knife  with  a  pos- 
itive but   easily  re- 
leased   lock  . 

e.  May   be  worn  on:  UUT 
life  vest,    hip,  leg, 
wet   suit.      Ne  ve  r  on 
the  weight  belt. 

Mark   IJ  Hod  Flare  (Day 
/Night) : 

a.  Used   only    In   case  of 
emergency . 

b .  Smooth   end    (day)  emitta 


Show  object  and  discuss 
use  alluii/  transparency 
presentation. 


Observe,  listen  and  take 
notes  as  necessary. 

1  1"^) 


cs 
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UUTLlNlf  OF  INSTKUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


n 


ERIC 
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90  seca.   of  red- 

crange   sMuke • 
c.   Blog  of  raised 

beada  (olght) 

wltta  90  aeca.  of 

brilliant   red  light, 
d*   Never  carry   the  flare 

by  the  pull  ring. 

1.  Tape  to  knife. 

2.  Burn  hazard*  Emphasize, 
3*    Uold  away  froa 

body  . 
3  .    Si  robe  Mght  • 

a.  Emltttf   a   bright    flash        Show  object,  and  discuss 
approic  ,   once  each  se- 
cond « 

b.  Emergency   use  only, 

c*    Rubber   rove red   push   switch*  Demonstrate. 


Observe^    listen  and 
take   notes  as  necessary 


11 
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OUTLINE  OF  INSTRUCTIii^? 

b  •  CoMpaes 

a«   Used   for  unclerwater 
n«vlgat ion, 

b.   May  be  worn  on  the 
^^^^^  2S.  8w1b  board 
Sone  liodela  are  ra- 
diation tiazarda. 

d.    Use   a  good  band  to 
pr even  t  1 oea . 
7  .   Depth  Guagea . 

a.  Uaed  to  determine 
depth  of  dive, 

b.  Must   be  accurate 
within   1    ft*  .\t 

50   ft  and   3   ft  from 
]  50-300   ft  , 

c«   Muat  be  checked  for 


ERIC 


INSTRUCTOR  ACTIVITY 

Show  object   and  discuss 
or  use  slide/transparency 
preaentat  ion . 


STUDENT  ACTIVITY 

Observe,  listen  and  take 
notes  as  necessary. 


Emphas Ize . 


Show  object   and  discuss  Observe,    listen   and  take 

Q  r  use   slide/transparency  notes  as  necessary, 

presentation , 
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OUTLINE   OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


o 

CO 


accuracy   every  6 
nonChs     or  when 
«a  1  f  uiic  1 1  on  la 
auapected. 

1*    Should  be  checked 

before   uae  on  a 

dive    If  new* 
d*    PhoaphoruB  dial  fur 
easy   reading    In  lim- 
ited viaiblllty. 

1.    radiation   hazard.  Emphasize, 
8.    Watch  Show  object   and  dlacusa         Obsetve^    listen  and  take 

a.    Phosphorus  dial    for  o£  use   slide/transparency     notes   as  necessary. 


easy   reading    In  11- 


p  resen  t  a  t Ion • 


Blted  visibility. 


1  1 


b. 


Rotating  bezel  for 


indication  elasped 


tine   uf   dive . 


(ID 
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OUTLINE  OF  INSTRUCTION 

c«    Watch   and  depth 
guage   ahoul d  be 
worn  on   the  sane 
era  as   they  are 
cloaely  related, 
9*    Diving  Light 

a.  Uaed  to  illumi- 
nate dlvera  way 
or   Job . 

b.  Nuat   be  water- 
proof and  depth 
tested  * 

10.    Face  Hauk 

a.  Primary  purpoae 
Jl^o  Istoprotect 

diver  *  a  eyes  & 

and  noae    from  water, 

b.  Secondary  purpose 

ERIC 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Show  object    and  dlscuBs  Observe,    listen  and  take 

o£  use  si ide/t ranaparency  notea  as  neceaaary* 

pre  aen  ta  t  ion  . 


Show  object   and  discuss 
£r   use  siiJe/tranaparency 
pre  sen  tat  ion  , 


(12) 


Observe^  listen  and  take 
notes  as  necessary. 


1  •..  -  3 
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OUTLINE   OP  INSTRUCTION 

I0   to  prov  ide  max- 
InuB  visibility* 

c.    Lena  Bust   be  of 

tempered  or  shatter 
proof  aafety  glaas* 

U.    Insure  proper  fit, 
hold  aaak   to  face^ 
inhale   gently  and 
remove  hand  .  Hatik 
ahouLd   remain  In 
place  . 

e.    Adjuatable  biraps 
uaed    to   been re  maak 
11.    Swim  Fins. 

a.    Increase    the  ef- 
flcleniy   of  the 
diver  . 

11^^  b,  Varluiiadegreeai)! 


o 

INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 


D^^.noas  t  rate 


Show  obji^cc    and  discMisa 
or   use  lilide/transparency 
presence t Ion. 


(13) 


Obtierve,  listen  and  take 
notes   as  necessary. 
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OUTLINE  or  INSTBUCTION 

of  fletabllity 
des  IgQ  of  blado  * 

c .  2  basic  types  of 
blade . 

1.  Straight 
1.  Offset 

d.  Fined  etrapp  ad- 
justable strap  k 
shoe  socket* 

e.  No ally  wear  foot 
gear   (booties)  to 
prevent   Irratat  ion 
and  blloterii. 

12*  Snorkel 

a.    Breathing  tube 

which  all owe  diver 
tu   ttwlw   face  down 
In   the  water.  LesB 
tiring . 


ERIC 


INSTRUCTOR  ACTIVITY 


Draw  on  C.B.   or  show 


STUDENT  ACTIVITY 


Show  object   and  discuus 
or   uBe  slide/transparency 
presentation . 


Observe,    listen  take 


notes   afi  neceBsary 
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OUTLINE   Of  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


11 


B.   Useful    for  aearchlng 
in   shallow  depths, 
(Conserve  SCUBA) , 

c*   Variety  of  Hodels. 
1 i.    Uelghtbel t 

a.    Used    to  overcone 
the   positive  bou- 
ancy   of   iboat  divers 
and   the  bouyancy  of 
a  wet  suit. 
Must    have   a  qulirk 
release  buckle  op- 
erable by  eitiier 
hand  • 

Made   ot    rot  and 
m 1 1  dew   r  es 1 s t  en  t 
fabric    (nylon  web^ 
blng)  , 


Show  object  and  discuss 
or  use  slide/transparency 
presen ta  C  ion , 


Observe^    listen  and 
take  notes  as  necessary 


(15) 
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OUTIINC   0¥  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


d.  Weights   ehould  have 
BOiuoth  edgea  00  as 
to  not   Irrate  divers 
akin   or   damage  pro- 
tect i ve   gear . 

e.  Weights   come   in  va- 
rious  sizes   and  d*^- 
signs    to    suit  each 
individual  diver. 

i.    Take    time    to  properly 

adjust  welghtbelt(for 

near   neutral    bouyancy) . 
g*    Weight    belt    moi^c  often 

lost    during   water  exit/ 

entry. 

lA.    Bouy   and    bouyllne  Show   object    and    discuss  Observe^    listen   and  take 


or   use  slide/  transparency 


notes   as  necessary. 


presentation « 


•  1 
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OUTLINE  OF   INSTBUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY  ' 

a.  Used  In  poor  vlsi- 
blllty   or  wh«n  sa- 
fety of  diver  Is 
in  quest Iod . 

b.  Never  attach  to  a 
piece  of  equipment 
which  May   be  ditched. 
May   be  of   any  float- 
able Material;  painted 
woody    sealed  bottle^ 
life   ring  or  Inne^tube. 

IS.    Buddy   Line  show   object   and  discuss  Observe,    listen    and   take  ^ 

a.  6   to   10   ft    long.  or    use  s 1 1 de / t ra n s pa  re nc y         noteu  as  necessary. 

b.  A  nust   at   night   or  presentation, 
in  conditions  ef 

poor  visibility^ 
c«    Any    line   used  In 
SCUBA  opernt  ions 
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OUTLINK  or  IHSTBUCTION 

should  be  strong 
and  have  neutral  or 
slightly  negative 
bouyancy^  Mylon, 
dacron^   and  Manila 
are  suitable* 
16.   Uigb  Pressure  Cuage 
a .   0-3000  ps  i - 
k.    Uas   yoke   fitting  to 
attacU   to  cylinder 
nanif old* 

c.  Uas  a   relief  valve 
to  bleed   of  f   t  he 
pressure  after  se- 
curing cylinder  va- 
1  ue  . 

d.  Should   be  calibrated 
or  compared  with  other 

1 1  9  ? 


) 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Show  object   and  discuss  Observe,   listen  and  take 

or  use  slide/transparency         notes  as  necessary, 
presen  ta  t Ion . 
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OUTLINE  UF  INSTRUCTION 


[NSTUU(  iOK    A<:TI  V  ITY 


STUDKNT  ACT  IV  I  ii 


known  -acc  ur  *i  t  n 
gudgcs    pi*  r  1  od  1  r.f  I  1  y 
!/•    Qiieulloiitt  on  acceaaor- 


An tiue  I    'I  ii 


AHk/answer  qu 


.IS  ncccusary. 


1 1  nr, 


ERIC 


(I'J) 
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OUTLINE  OF   INSTKUCTIOH  ^ 
I*       Introduction  to  the  lesaon 
A.      Establish  cootact 
B*      Eetablltth  readiness 

1.      Personal  experience 
C.      Estt^bllsh  effect 


D .      Overview : 

Upon  completion  of  this 
lesson  you  will  be  able 
to  demo nat rate  proper 
inspection  and  mainten- 
ance procedures  (In 
accordance  with  planned 
maintenance  system  re- 
qulrements)    for   the  Open 
Circuit    SCUBA  Cyllndiir 
and  manl  fold  assejibly 
System 

hNABLlNC^  ObJECTiVES: 

K      Orally  explain  the  function(s) 
of    the  major  components  and 
component  parts  for  the  cylinder 
and  manifold   assembly  system* 


INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

Introduce  self  &  topic 
*et   students   ready   to  learn 


Bring  out  the  need  and  value  of 
the  material  being  p resented* 

State   learning  objectives 

State  information  necessary 
to  guide  the  students  conduct 
during  the  lesson*. 

a  *     No  t  es 

b •      Quest  ions 

c*      Informal  ion  needed 


2.      Given  a  standard  print  of   the  cylinder 
and  manifold  assembly  system^show  the 
physical  location  of   each  component  and 
component    part  * 
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OUTLINE  or   INSTRUCTION  '  INSTRUCTOR 

ENABLING  ORJKCTIVES  (CONT'D) 

1.      LlsC»    In  writing,    the  aajor 
tt«tet|alii   used,  explaining 
why,    for  each  conponent  and 
aelacted  cOMpunent  parte. 

A.      Llvt^   orally,   the  protective 

devlre(e)   found  on  the  cylinder 
and   vanlfold   aaaeMbly  ayaten 
and  deacrlbe   the  protection 
provided  by  edch* 

b.      Orally    llat   the   poaltlon(B)  and 
function  of  each  p'oaltlon  for 
the   Air   Reaerve   Aaeeoibly  and 
block/bhut   off   valve   of  the 
cyllndfi^r   and   nanifold  aettembly 
ay  a;,  ena  « 

6.  t;rally   deacrlbe    the  nominal 
l>lpe   or   valve   aize    for   the  elbou 
dtfseiBbly  and  block/tfhut   off  valve. 

7.  (i{vcii   a   iitandard  print   of   the  « 
cylinder   and   manifold  asseDibly* 
itetAcribe^   orally,    thu    flow  path 

of    the   breathing  iDedia  through 
the  ayaten. 

tt.  For  cylinder  operating  preaBure* 
leBerve  air  supply^  safety  dlaka 
and  pluga»  and  over  bottom  prefi- 
gure, utate  orally^  the  major 
parametera  and  reaaons  for  them. 
In  turma  of  the  effects  of  operat- 
ing  above/below  then. 


O  <21) 

ERLC  ^ 


ACTIVITY 


o 


STUDENT  ACTIVITY 


ENABLING  OBJECTIVES  (CONT'D) 


9.  Orally  describe   inapec t ion/aalntenance 
Ihrocedures   for  each  component  part* 
within  the  cylinder  and^ manifold  aaaemWly. 

10.  Perform,   under  Instructor  guidance*  in-^ 
apect  ion/iAalnt  enance   (in  accordance  with 
planned  maintenance  system  requi rement a) 
on   the  cylinder  and  manifold  aaaembly 

BO   that   it   may  be  used   In  Open  Circuit 
SCUBA  Diving  training  activities. 


OUTLINK  Oi^  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


II  . 


A. 


Cyliodera  -  Steel,  High 


Llet   on  C/B  or  uae  slide 


Observe   &   take  notea 


preeent at  Ion 


as  necessary* 


2  . 


Killed  with  coMpressed  air. 

a.      Never   fill   with  oxygen. 

b*      Kvploeion,   diver  poisoning. 

One  or  More  used  * 

Working  preasure  -   2250  PSI 

Approximate  vo lume : 

72   cu  ft   at   2250  PSI 

Under  0.0. T.  Regulations 

(formerly  I.C.C.) 

a.  MuBt   be   hyd r oa t i 1 1 c a  1 1 y 
tested  every   5  yrs. 

b.  Tested   to   3750  PSI  - 

1   2/ 3  t  imes  t  he  work Ing 


pressure . 


o 


00 


OIITI.INE  OF  INSTKUCTION 

Cylindere,   aluninua,   high  preasure 

1.  Filled  with   coMpret^sed  air 

a.  Hever   fill  with  oxygen 

b.  Explottioa,  diver 
poisonlDg* 

2.  One   or  more  uaed. 

3.  Working  prcaaure  -   3000  FSI 

4.  ApproxlMate  volume  - 
90  cu  ft  at  3000  FSI 
Under   NAVSUIPS  control 

a.      i-tii»t    be   hy  d  rOB  t  a  t  i    a  1  1  y 

tested   every    3  years* 
l>.      Tested    to   "iOOO   FSI  - 
I    2/3    t  ImeB   work Ing 
p  r  e  B  6  u  r  e  . 
b.       Information   stamped  on 
41  y  I  i  nd  e  r  : 
a  .      Te  Hi  piebsiiie 


INSTRUCTOR  ACTIVITY 


ERIC 


STUUtNT  ACTIVITY 


Ubaerve   &   take  notes 


aa  neceaaary 


HA) 
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OUTLINE  Ol>'  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


ERIC 


6.      Inforvatlon  tttumped  on 
bot C le   neck  . 

a.  Working  presBure* 
b  «      Serial   nuiabe  r 

c.  Month/year   of  most 
recent   hydroaiatlc  teat. 

tl.      Hydro   facility  cymbol. 
/.      All   cylinders   under  the 

planned   maintenance  ttyatem 
(PMS)  . 

d.  Annual    requirements  In 
use   or  stored. 

(1)  Bottles   broken  down 

and   Internally  Inspected. 

(2)  Kepair   as  necessary* 

b.  bottles    In   use   -  Inspect 

weekly.  1     0  5 

(1)    Maintain   at    1500  PSl 
ni  1  n  1  in  u  10  . 

(23) 


OUTLINE   OK  INSTRUCTION 

b«     Working  preasure. 

c  •      Se  r  1  a  I  number  . 

d.      Hydrostatic   test  date 

Rockwell   hardness  test* 

f.  Actual  measured  wall 
t  h 1 ckne  es . 

g.  Mlnlnuin  wall  thickness 
permitted. 

(Cylinders   in  use   -  Inspect 
week  1  y  . 

a*     Maintain   1500  PSI  mln* 
Te y I / I nspec 1 1  on   of  Cylinders 
I*      All   cylinders    (In   uae  or 
storage)    broken  down  and 
inspected  every   12  months* 
2.      11   water   or  particulate 

matter    Is    suspected    to  have 
entered   cylinder*    It  must 
be    inspected   before  sub- 
sequent  use  . 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Demonstrate    ,elng   cutaway  Observe   and   take  notes 

or   actual    cylinder  aa  nmeesaty. 


(25) 
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OUTLINK  OK  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


3.  1  aiipttct  loo ,   cleaning,  and 

tesilog  procedures  * 
NAVSHIPS   IMST  9940, 16 

4.  Safety  Regulations  H.P.  Gas 
Cy 1 loders . 

a.  NAVSUIP  TECK,   HAN  9230 

b.  SCUBA  Cylinders   -  Table 
5-29   Diving  Manual 

5.  Inapectloo  will    be   a  scheduledp 
t^yttCenat  Ic  evolution: 

a.      Bleed  down  bottle* 
Reoove  manifold, 

c.  loapect  visually, 

(1)   Aided   by  Inapectlon 
light. 

d.  Look  for: 

(1)  Corrosion* 


(2)   Pits  -   requires  Jydro 


ERIC 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(3)  Viiilble  accumulation  - 
Jelly-like  aubscance. 

(A)  Inapect  threads  and 
0-ring  Beating  aur- 
f  ace . 


a.  Flace   vaah   banked   gravel  thoroughly* 
and  water   in  cylinder. 

(1)  4   qta   gravel  and 

2   qts  water   in  steel 
cylinder, 

(2)  5   (|tb    ^ravil  and 

2  1/2  i|ta  water  in 
alunlnum  cylinder. 

b.  Hull    cylinder    about  its 
aula. 

(1)    Until    Interior    1  i> 
clean. 


6. 


Cleaning  Procedure. 


Demons t rate  or  explain 


ERIC 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(2)   Do  HOC    cry   to  remove 


plCe  or  protrusions. 


(e)    If  pits   are  pre- 


lientp   hydro  cylinder* 


(3)    If   cylinder  won't  clean 
up ,    destroy  it. 
c .      Once   c  lean , 

(1)    Empty  and  waeh  out 
t  borough  1 y . 
(a)   Use   a  mild  deter- 


gent   and  warm 


wa  t  ^  r  . 


(2)    Klnse   with   ^varm  fresh 


water* 


(3)    Dry  with   clean  com- 


pressed air* 


Hydrostatic  Teat. 


Test    f ac 1 1 i  1 1 es 


Observe   and  take 


notes  es  necessary 
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01)11.  INt  OF  INSTRUCTION 

(1)  CoAHerclal  firm  - 
qualified  to  per- 
form  D  .      T  .  tests. 

(2)  Authorized  Naval 
Commandfi . 

t.      Test    Is   water  jacket 
tte  t  hod . 

(I)   Measures  expansion 
charac  terlbt ics . 

c*      All    failures   must  be 
physically  destroyed. 
8.       iU*  p  1  ac  cne  nt    of  cylinders. 

a.      Comprehensive  test 

records    lu u  :i  t    be  kept* 

b  *      Previous    I e  tU  history 

and   i:osts    are  important 
f  a  c  t  i>  r  s    in   d   t  e  r  in  1  n  1  n  g 
cylinder    i  e  p  1  a  c  if  m  e  n  t  - 


ERIC 


INSTKUCTOR   ACTIVITY  STUDENT  ACTIVITY 


12U 
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OUTLINE  OF  INSTHUCTION 

D.      Manifold'  :ll»h  Pressure 

1,  Passeti   air   from  cylinder 
tu  regulator  * 

2,  Conaiata  of  following: 
a •      Cy 1 Inder   va Ive  - 

on/off  valve, 
b.      High  pressure  blow-out 
pluga/dlaka . 

(1)  One    (1)    on  single 
m  a  n  1  f    I  d  * 

(2)  Two    (2)    on  twin 
ma  n  1  t  c>  1  tl  - 

(  3  )    I u  o  types, 

(a)    Actual  lead 
filled  plug. 
I  .    One   piece   deBl gn 
2^,    Rating  stamped 
on   iUe  head. 


INSTRUCTOR  ACTIVITY 


ERIC 


Show  equipment 


(30) 


STUDENT  ACTIVITY 
Observa  and  take 
notea  as  neceaaary 


) 


OUTLINE  OF    INSTRUCTION  1 NSTRUCTOR *ACT1 V ITY  STUDENT  ACTIVITY 

(b)  Safety  dlek,  plug 
assembly. 

1^.    Two  piece  de- 
sign safety 
disk  and 
safety  plug. 

2.    Safety  dlaka 
color  coded. 

a.  2250   tank  - 
UI.ACK  ~  blows 
at    lAOO  PSI. 

b.  1000  tank  - 
RED  -  blows 
at    3900  PSI. 

(c)  Never   use    Incorrect        IMPORTANT-EMPHAS IZE 
plugs  or  disks. 

(d)  Destroy   uncoded  dis.<». 

(e)  PLUGS  ALWAYS   POINT  IMPORTANT.  bEMONSTRATE 
AWAY   FROM  DIVER.  I      1  rr 

(31) 
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OUTLINE  OF  INSTRUCTION 

c,      reserve  Valve  Mechanism* 

(1)  Clves   Warning  of  low 
air   a  upp ly . 

(2)  Provides   diver  with 
air   to  surface  safety* 

(3)  Holds   back   300-500  PSI. 

(a)  Twin   cylinders  - 
left   bottle  only. 

(b)  Spring  loaded 
check  valve. 

(c)  Manual  override. 

(4)  As   air   prcBBure  In 
tank  decreases. 

(a)  Valv<;   slowly  closes 

(b)  Causes   regulator  to 
b  r  e  a  t  ti  e  hard. 

(c)  Dtver   pulls  down 
reserve  lever* 


INSTRUCTOR  ACTIVITY 


ACTIVITY 


J  2 V 


J 


ERIC 


OUTLINE  OK  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


I  >  1 


ERIC 


(d)   valve  opens  -  aupplylng 
remaining   300-500  pol 
air. 


(5)  Never  assuroe  reserve 
will  work. 

(a)  Could  be  damaged 
during   the  working 
dive. 

(b)  Could   be  accldently 
accuated  earlier. 

(6)  Dlvera^    In   pairs»  roust 
surface    1  mmed lately. 
If   either   goes  on 
reserve  air. 

(7)  Reserve   valve  must  be 
down   for : 

(a)  Charging. 

(b)  Gauging. 


IMPORTANT*  EMPHASIZE 


IMPORTANT.  EMPHASIZE 


DEMONSTRATE 


1219 


(31) 


) 


OUTLINE  OF    INSTRUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

(c)    If   left   up  during 

ch«rgingt   only  right 
cylinder  will  fill 
with  air. 

d.    Trace  air   flow  cylinder   to  Demonetrate  using  equipment.     Observe   and   take  notes 
regulator.  chart,   C/B  or   slide  as  necessary 

(I)   Right   cylinder  to 
regu  la tor . 

(a)  Air  exits  bottle 
via  elbow  aa&emhly. 

(b)  Paasea  by  safety 
b 1 ow-o  u  t   p I ug . 

(c)  From   elbow  Into 
center  yoke. 

(d)  Passes   up   to  nipple 
disk   assembly  o t 
cy  1 1  nder   valve  . 

I2.:n 
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OUTLINE  OF  IMSTKUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Demonscrate  using 
equipment »   chart , 


(e)   Air   flow   la  con- 
trolled by  cylinder 
valve. 

(2)   Left   cylinder  via  re- 
serve  aaaemb 1 y  * 

(a)  Air   exlta  cylinder     C/B  or  elide 
via  elbow  asBembly. 

(b)  If   500  PSI   or  more* 
it    unueatfi   disk  of 
reserve  assembly. 

(c)  Flows   by  unsealed 
dibkt    and  safety 
blow-ouL  plugs. 

(d)  Flows    through  the 
channel   h  o  u  a  1 n  g 
500   PSI  reserve 


Observe   and  take 


notes   as  necessary 


spring. 


ERLC 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDE.NT  ACTIVITY 


(e)  Through   Insert  - 
holds   500  PSI 

In  place* 

(f)  Exits  reserve 
va  1  ve   diBBemb  1  y  • 

(g)  Enters  center  yoke. 

(h)  Contilnuttti    to  seat 
L  disk   assemb  ly 
of   on/off  valve* 

(i)  Air    flow   I H  coil- 

t W  lied  by  cylinder 
valve. 


(  3  )   Manual   override,    i  ti- 
serve  atttiembly. 
(a)    At    300-500  PSI, 
Bp  ring  pushes 
dlak  closed. 


DEMONSTRATK  using 
equlpmen  t »  chart , 
C/B  or  slide* 
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OUTLINE   OK  INSTKUCTION 


INSTRUCTOK  ACTIVITY 


STUDENT  ACTIVITY 


V  >  1 . 


I :  - 


<b)   To  physically 
uverrldii  dlttk* 
push  reserve 
handle   down . 

(c )  Reserve  stem 
rotates  180*^. 

(d)  VluU  IMunger 
assembly   has  two 
grooves . 

K  ShHlluw 

2  .    I)  e  e  i> 
(  e  )    R  c  s  4-'  r  V  c    stem  Is 

ilk    Jt:ep    groove  ~ 

retierve  up* 

I,    Til  I  8    .ill  ows 

spring   tu  hold 
f>  1  n  plunger 
atibenibly  away 
from  disk. 


1  ■)■)-' 
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OUTLINE  OF  INSTVUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


A.      bOO  pel 

spring  cuntrollti 
disk   and  air 
flow. 

(f)    180^   rotation   -  DEMONSTRATE 
reaerve  down . 
J_.    Reserve    Jtem  in 
shallow  groove. 

2.  Pin   &  plunger 
abi^eiobly  la 
physically 

ho  1 d  i  ng  disk 

op  .n    -   all ow  i  ng 

air    f 1 ow  * 

3.  Diver    is  on 

1 e  B  e  r  V  e  air. 


1 


1 
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OUTLINE  OK  INSTRUCTION 

t.      Kepair  of  Manifold. 

^  *     t^J'  attt^mpt    repair  B  on 

a   charged  bottle* 
2.      Bleed  down  before  starting 

any   repal f  a . 
1*      uae   Tecli  Manual    and  correct 
d 1 ag  r aoa . 

a.      I/O   not    attempt  repairs 
by  aetnory* 
4 .      Maintain   a   clean   -  organized 
rk  area. 

tor  lubrication* 

a .  Dow  corning 

b.  Flora  l.ub 

6.      Due   correct  and   cleon  toots* 

/  .      Use   correct  replace  me  n  t  parts 

B.      Aiwayti    test  after   any  repair 
1 b   made . 


INSTRUCTOR  ACTIVITY 


IMPORTANT  -  EMPHASIZE 


STUDENT  ACTIVITY  I 


IMPORTANT* 


IMPORTANT'    EMPHASI ZE 

Oxygen  and  breathing 
air   system  approved 


(39) 


) 


OUTLINE  01  INSTBUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


y.     Take  your  tine*   -  do  It 
right • 

a.      Cuaiiider   the  conBequences 
of   a  aalfunctlon  on  the 
bot  tott* 


trace  air  through  the  c y  1 1 nde r /man 1 f o 1 d 
at^ttcmbly   -  orally* 


QUtSTIONS 


Answer  any  queat^ons 


Aak   queationa  aa 


Time   perttlttingy    have  atudenta 


they   occur    to  you 


r 
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0UTLINI2  OK  INSTRUCTION 
i*     Introduction  to  the  Lesson 
A.     Establish  Contact 
B*     Establish  Raadinass 

1 .   Personal  experience 

C.  Establish  Effect 

D.  OVERVIEW 

Upon  completion  of  this 
Lesson  Topic  you  will  be 
able  to  demonstrat  e  [iroper 
I  n  spect  ion  and  main  ten  aiice 
procedures   (in  accordance 
Willi  pla  med  main Lij;ndiu:e 
by  tit  em  retju  i  romun  t  s )    for  th 
open  circuit  SCUUA  double 
hose  reyulator. 


INSTRUCTOR  ACTIVITY  STUDENT  ACTIVI 

Introduce  self  and  topic 
Get  students  ready  to  learn 


Bring  out  need  and  value  of 
the  material  being  presented. 
STATE  LEARNING  OBJECTIVES 


STATE  INFORMATION  NECESSARY 
TO  GUIDE  THE  STUDENTS  CONDUCT 
DURING  THE  LESSON. 

a .  NOTES 

b.  Questions 

c .  Information  needed 
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OUTLINE  Of  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


1  r^^' 


:ric 


ENABLING  OBJECTIVES 

1.  Orally  explain  the  function (a) 
nt  each  component  and  the 
c(>m|>onent  parts  of  the  open 
circuit  SCUBA  double  hose 
regulator . 

2.  Given  a  standard  print  of  the 
o[Hin  circuit  SCUBA  double  hose 
retjulator,   show  the  physical 
location  of  each  component  and 
com[)<)nent  part. 

).     Liat,    in  writing,    the  major 

materials  used,   explainin<j  wliy, 
for  each  comijonent  and  selected 
t:onip(inent  parts  of  the  open 
(nrcuit    SCUBA  double  hose  regulator. 
4.     I.iiit,  orally,   the  protective  device(s) 
found  on  the  open  circuit  SCUBA  double 
hoso,    regulator  and  describe  the  protec- 
tion provided  by  each. 

(42) 
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OUTLINE  OF    INSTRUCTION  INSTRUCTOR 

5*      (•iveQ  m   ataiidttrd   print    of  open 

circuit   SCUBA  co«poiienttf»  UeBcribe 
orally^    the   flow  path  of    the  breath*- 
Ing  sedia   through   the   cylinder  and 
■aul  f  olu   asHeaibly   and   double  hose 
regulator • 

6.      orally   describe    the  Interrelation 
at    the  ttyatena. 

J.      Orally   describe  inBpecti(kn/ 

maintenance   procedures    for  each 
ruaponent    part   within    tike  open 
circuit    SCUUA   double    hobc  regulator. 

tt.      Perform*    under    Inutrurtor  guidance, 

i  n  ap  e  1  t  1  on  /  ma  Inte  nance    (in  discordance 
with   Planned   Maintenance  System 
I  eqii  1  r  event  b)    on   the   o[>en  circuit 
SCUUA  double   houe    regulator    bO  that 
it    uay    be    used    in   open  clrcul^t^SCUBA 

(43) 


ACTIVITY 


STUDENT  ACTIVITY 


OUTi-INE  OF  INSTRUCTION 
diving  training  activities. 
rKESENTATK>N 

A.     Principles  of  Double  Hose 
Hegulators. 

!•     Keduceb  high  pressure  air 
to  a  pitibsure  usable  by 
diver  at  depth. 
2.     'I\^o  stage  reduction 

a.   High  pressure  or  first 
stage  -  reducing  valve 
(I)   Reduces  U.V.  Air  to 
a  coHbtant   110(  ^/-S) 
ps  i   over       t  tt>m 
pressure  . 
b*   bow  pressure  or  second 
stago  -  reducing  vals/e 
(I)   Reduces  110  psi  over 

bottom  to  exactly  ambient 
water  pressure  at 


INSTirJCflfR  ACTIVITY 


STUDENT  ACTIVITY 


I  I 


USE  chart/  slide,  or 
chalkboard  to  illustrate 


Observe  and  take 


notes  as  necessary 
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OUTLINE  OF  INSTRUCTION 

opetatlng  dr^pth 
(2)  Upon  deoicvnd, 
delivers  ai 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


5b 


>  1  o 


divers 


lungs* 

(a)  Diver  inhales-creating 
a  pressure  imbalance 

(b)  Pressure  imbalance 
between  divers  lungs 

and  ambient  water  nr*»'- 
Bsure,    forces  diaphraym 

to  move. 

(c)  This  opens  low  pressure 
flow  valve  allowing  air  to 
flow  to  diver. 

Princ:iple  Parts 

1.  Regulator 

a-   ist  and  2nd  stage  located  inside 

regulator  box, 

2.  Inhalation  Hose 

(45) 


Use  chart,   slide  or 
actual  equipment  to 
show  location. 


Observe  and  Lake 
notes  as  necessary 


1 2 1 3 


) 


) 


OUTLINE  OP  INSTRUCTION 

a.  Hose  on  right  side. 
3  •  Mouthpiece 

a.  Relatively  watertight 
channel  into  divers  mouth. 

b.  Contains  two  check  valves. 

(1)  right  side 

(a)  allows  air  into 
mouthpiece 

(b)  prevents  air  from 
entering  into  inhalation 
hose , 

(c)  opens  on  inhalation 

(d)  closes  on  exhalation 

(2)  Left  side 

(a)  hose  on  left  Hide 

(b)  channels  exhausted  air 
back  to  regulator  and 
out 

1 ,  has  flapper  valve  in 

(4G) 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Use  chart,  slide  or 
actual  equipment  to 
demonstrate 


Observe  and  take 


notes  as  necessary 


/ 


OUTLINE  OF  INSTRUCTION 

regulator  box/end 
of  hose  prevents  water 
fron  entering  hose 
C.    Air  Flow-Double  llose  Regulator 

I.     H.P.  Air  to  Intermediate  Pressure 
.  a.  Enters  sintered  filter 

b.  Passes  by: 

(1)  spring  block  (11) 

(2)  High  pressure  seat, 
spring  (12) 

(3)  High  pressure  seat  assembly  (13) 

(4)  Pin  and  Pin  support  (15  &  16) 

c.  Air  is  now  in  intermediate 
pressure  chamber. 

d.  Pressure  reaches  110  psi 

(1)  depresses  diaphragm 

(2)  diaphragm  depresses  diaphraqm 
spring. 

(3)  allows  H.P.  seat  spring  to  close 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


ERIC 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTCR  ACTIVITY 


STUDENT  ACTIVITY 


ERIC 


II. p.  seat  assembly 

(4}  Remains  closed  until 

intermediate  pressures 

drops  below  120  psi 
Pressure  drops  l>alow  110  psi 

(1)  Diaphragsi  can  no  longer 
hold  diaphragm  spring 

(2)  Spring  expands,  moving  pin 
and  pin  support  linkage. 

(3)  Overrides  li.P.  seat  spring , 
Dpenixjig  II seat. 

(4)  Allows  II. P.  air  to  flow  into 


intermc d.^ c4te  chamber  until 


)\0  I  si  is  reached. 
CS)   110  psi  diaphragm  and  spring 

are  depressed. 
(0)   II. P,  seat  spring  closes  H,P. 

seat  assembly. 


outline:  ok  instruction 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(1)  L.P.  seat  assembly 

(2)  L*P,  seat  spring 

(3)  Uorse  shoe  lever 
{€)  L.P.  Diaphragm 

d.     Diver  inhales 

11)^  Pulls  partial  vacuum  in 
L,P«  chamber. 

(2)  L.P*  diaphragm  collapseB 
toward  pressure  decrease 

(3)  Pushes  horseshoe  lever 

(4)  Accuates  L.P,  seat  assembly 

(5)  L*P*  valve  opens,  air  refills 
L.P^  cliamber. 

(6)  Diaphragm  returns  to  normal 
position. 

(7)  L.P.  seat  spring  closes  L.P, 


D.     Advantages  and  Disadvantages  of  Double 
Hose  Regulators. 


valve. 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


f.    Overbottom  Pressure 

(1)  Controlled  by 
diaphraga  spring  and 
adjustment  screw 

(2)  by  means  of  an  adjust- 


ment screw  (18) 

(3)  Spring  tension  is  set 

(4)  Designed  to  laork  at  110 
psi   (+  or  -5) 

(5)  Attach  a  guage  to 
intermediate  chamber 

(6)  Turning  adju^itraent  screw 
sets  overlx>ttoin  pressure. 


2.     Intermediate  Pressure  to  Breathable 
Air 

a.  Air  exits  i/itemediate  pressure 
chamber  via  L.P.  valve  assembly. 

b.  Breathable  air  is  now  in  chamber. 

c.  L.P.  Valve  assembly 


(49) 
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OUTLINE  OP  INSTRUCTION 
1«  Advantages 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


a.  Resistent  to  freeze  up 

b.  Air  in  inhalation  hose  is 
at  a  proasure  equal  to 
surrounding  water  pressure. 
(1)  Should  a  rupture  occur ,^ 

slow  leak  instead  of 
rapidly  depleted  air 
supply/ 

c.  Bubbles  exhausted  behind 

diver  doesn't  affect  visibility. 
2.  Disadvantages 

a.'  Placing  second  stayo  below  diver 
causes  free  tlow 
(1>  effects  lurking  on  your  back 
b^  TWO  hoses  offer  increased  water 

resistence 
c.  Warm  %ieather  causes  soft  goods 
(flapper,  check  valves)   to  BCick 


ERLC 


together 


(51) 


OUTLINE  OF  INSTRUCTION  ' 

d.  llygene  problems  with 
■outhpiece  and  hoses. 
B.    Repair  of  Double  liose  Regulator 
1.    .DisasseMbla  and  repair  mal- 
Cunctiorting  regulator 

a.  Use  proper  tech  manual 

(1)  NAVSHIPS  394-0065 

(2)  U.S.  Diver  Regulator 
Repaix  Manual 

b.  Use  of  tools 

(1)  II. P.  Block  assembly  guide 

(2)  Overbotton  pressure  test 
"guage 

(3)  body  spanner  wrench 

(4)  body  wrench/vise 

(5)  circlip  pliers 
c.  Disassemble 


INSTRUCTOR  ACTIV-m 


DEMONSTRATE 

N 


(b2) 


.OUTI>0<E  OP  INSTRUCTION 

2.    General  Procedures 

a.  insure  all  pressure 
is  bl ed  down . 

b.  clean  organized  work 
ar^a 

c.  proper  tech  manual 

d.  proper  tools 

e.  Replace  all  fiber  washer&, 
gaskets  and  O-rinqs 

(1)  Do  not  reuse  old  soft 
goods 

f.  use  correct  replacement 
parts  "only. 

rj.   use  approved  lubricants 


INSTRUCTOR  ACTIVITY 
Us^g  teot\  manual,  explain 
eapiy^step  of  disaBsembl  Ing, 
inspection  and  reassembling 


V 


h.  take  your  tim^. 


ERIC 
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OUTLINE  OP  INSTRUCTION 

I.     Introduction  to  the  Lesson 

A.  Establish  Contact 

B.  Establish  Readiness 

1.   Personal  Experience 
^  C.     Establish  Effect 
D.  Overview 

Upon  completion  of  this 
V.  lesuon  topic  you  will  be 
able  to  demonstrate  proper 
inspection  and  maintenance 
procedures   (in  accordance 
with  Planned  Maintenance 
Sybtem  Requirements)   for  the 
^pen  circuit  SCUBA  Single 
Hose  Regulator. 


,  ■  / 

INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

Introduce  self  and 
topic 

Get  students  ready  to 
learn 

Luring  out  the  need  and 
value  of  the  material 
being  presentedi 
State  learning  objectives 

State  information  necessary 
to  guide  the  students 
conduct  during  the  lesson^ 

a.  Notes 

b.  Questions 

c.  Information  needed* 
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QUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

ENABLING  OBJECTIVES 

1.     Orally  exp^lain  the  tunct ion  (s) 

each  coii(>oKent  And  the  component 

parts  of  the  open  circuit  SCUBA 

single  hose  regulator. 

2^     Given  a  Standard  print  of  the 
* 

open  circuit  SCUBA  single  hose 
regulator,   show  the  physical 
location  of  each  component  and  component 
part . 

3.     List,    in  writini|,   the  major  materials 

usHci^  explaining  why^    for  each  component 
and  selected  component  parts  of  the 
open  circuit  SCUBA  sincjle  hose  regulator. 
•  4,     List,  orally,   the  protective  device-(s) 
found  on  the  open  circuit  SCUBA  single 
hose  reyulatpr  and  describe  the  protec- 
tion provided  by  each. 

S.     Given  a  standard  print  of  open  circuit 


OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY 

SCUBA  components,  describe, 
orally,  the  flow  path  of  the 
breathing  media  through  the 
cylinders  and  manifold  assembly  and 
single  hose  regulator. 

6.  Orally  describe  the  interrelation 
of  the  systems. 

7.  Orally  describe  inspection/maintenance 
procedures  for  each  component  part 
within  the  open  circuit  SCUBA  single 
hose  regulator. 

8.  Perft>rm,  under  instructor  guidance, 
inspect  ion/ir.aintenance  procedures 

(in  accordance  with  Pldhned  Maintenance 
System  requirements)  on  the  open  circuit 
SCUBA  single  hose  regulator  so  that  it 
mey  be  used  in  open  circuit  SCUBA  diving 
training  activities. 

(56)  ^^J/ 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


1 1 .  PRESENTATION 

A.  Principles  of  Single  Hose 
Regulators 

1.  Reduces  hlgt<  pressure 
air  to  pressure  usable  by 
diver  at  depth. 

2.  Two  stage  reducer 

a.  First  Stage  - 
Reducing  Valve 
(1)   Reduces  H.P. 

air  to  constant 
125   (+/-5)  psi 
overbottoiu  pressure. 

b.  Second  Stage  -  Reducing 
Valve 

(1)   Reduces  125  psi 

overbottom  to  exactly 

ambient  water  pressure 

_  at  operating  depth. 

1  ' 


(w 
Co 


Use  chart,   slides,  or 
actual  equipment  to 
show  location  of  components 


Observe  and  take 


notes  as  necessary 
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OUTLINE  OF  INSTRUCTION 

(2)  Upon  demand, 

delivers  air  to 
divers  lungs. 

(a)  diver  inhales- 
produces  pressure 
imbalance  between 
divers  lungs  and 
ambient  water 
pressure. 

(b)  imbalance  acts  on 
d iaphragm ,  open ing 
L,P-  flow  valve 

(c)  allows  air  to  flow 
^'               .  to  diver 

Principle  Parts 

1.  1st  Stage   (High  "pressure) 

separate  unit 
b.  fastens  to  manifold  by  yoke 

2.  Intermediate  Pressure  Hose 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


ERIC 


Sh<w  Parts 


Observe  and  take 


notes  as  necessary 


Go 
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OUTLINE  or  INSTRUCTION 

a«  delivers  125  psi 

air  between  stages 
b,  male  end  and  oaring 
to  1st  stage 
female  end  and  o-ring 
to  2nh  stage* 
3.     2nd  Stage  (low  pressure) 
-  Box  contains: 

a.  Ix)w  Pressure  reducing 
mechanism 

(1)  L.P.   flow  valve 

(2)  lever 

(3)  diaphrdcjm 

b.  Rubber  mouthpiece 

(1)   Bnaps  for  holiday 
band   (throiif  away) 

c.  Exhaust  valve  -  allows 
air  out,  keeps  water  out 
(1)  built  into  bott-im  ot 


FRir 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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OUTLINE  or  INSTRUCTION 

2nd  Stage  box 
(2)  Exhaust  tube  or 
channel 
d.     Pttcge  button 

(1)  Located  on  top  of 
L^T.  box 

(2)  Mechanically  over- 
rides L.P.  Stage 

(3)  Physically  depressed 
(a)  causes  L.P. 

flow  valve  to 
deliver  air. 

(4)  Quickly  clears  regu- 
lator. 

C.     Air  Flow  -  Single  Hose  Regulator 
1.     li.P.  Air  to  intermediate 
pressure 

a.  H.P.  air  enters  via  sintered 
filter 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


Use  chart,  slide,  or 
actual  equipment  to 
demonstrate. 


Observe  and  take 


notes  as  necessary 


Co 
(J- 
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OUTLINE  OK  INSTRUCTION  INSTRUCTOR  ACTIVITY  S'nJDENT  ACTIVITY 

b.  Passes  by  or  throutjht 

(1)  H.P.  Block 
Assembly 

(a)  spring  (16) 

(b)  block  (18) 
(*)  O-ring  (17) 

(2)  H.P.  Seat  Assembly 
Spring  (19) 

(3)  H.P.  Seat  Assembly 
(if  open) 

(4)  Pin  and  support  (71.8) 

c.  Air  now  at  intermediate 
pressure    (125  psi) 

(1)  H.P.  Diaphragm  depresses 

(2)  Diaphragm'  spring  (2)- 

preadjusted  to  125  psi  * 
tension 

(3)  This  allows  H.P.  seat 
assembly  spring  to  close 

(61) 
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OUTLINE  OP  INSTRUCTION  INSTRUCTIOR  ACTIVITY  STUDENT  ACTIVITY 

H*P.  seat  as- 
sembly. 
d«  Pressure  drops  below 
125  psi. 

(1)  125  pal  spring  ex- 
pands, moving  pin 
and  pin  support  link- 
age . 

(2)  Overrides  H.P.  seat 
assembly  open. 

(3)  Pushes  IK  P.   seat  as- 
sembly open. 

(4)  Air  enters  IM  chamber/  ^ 
hose  until   125  psi« 

(5)  125  psi  diaphragm  and 
spring  are  depressed. 

(6)  II. P.  seat  assembly  is 
closed  by  HP,  seat  as- 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


seaibly  spring* 


e.  Overbotton  Presaure. 

(1)  Controlled  by  dia- 
phragm spring  and 
ad j  ustmen t  spring . 

(2)  By  adjustment  screw* 


(3)  Tension  set  at  125 
psi. 

(4)  Regulator  designed 
to  work  at  125  psi. 

(5)  Attach  guage  to  in- 
termediate port  or* 
hose -turn  adjustment 
»craw  to  set  overbottom 
pressure. 


2«     Inteniediate  Pressure  to  Breath 
able  Air. 

a.  Air  exits  Intermediate  pres- 


sure hose  vi^  L.P.  valve  assembly. 


/ 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVTTY 


(1)  Located  in  L.P 
stage  box. 


Use  chart,  slide  or 
actual  equipment  to 
demonstrate . 


Observe  and  take  notes 
as  necessary. 


b.  Breathable  air  now 
in  L.P.  chamber. 

c.  L.P.  valve  Assembly 
(flow  valve) . 

n)  nipple  - 

concaina  L.P.  ae»t 
(16)  . 

(2)  L.P.  disc  (22)  and 
disc  retainer  assem- 
bly  (23). 

b.  lever 

c.  spacer 

d.  lock  nut 

(3)  L.P.  disc  spring. 


((645;^o<j 


OUTLINE  or  IHSTRIICTIOH 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


C4)  L.P.  diaphragm. 
Diver  inhales. 

(1)  pulls  partial 
vacuum  in  L.P. 
chamber. 

(2)  L.P.  diaphragm  ^ 

i 

collapses  toward 
pressure  decrease. 

(3)  Movement  pushes  lever 
on  disc  retainer  as- 
sembly. 

(4)  Uisc  retainer  assem- 
bly lifts  L.P.  disc 
from  seat. 

(5)  L.P.  flow  valve  is 
open-air  flows  to  diver. 

(6)  Diver  stops  inhaling  or 
exhales . 


ERIC 
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OUTLINU  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


a.  diaphragm  returns 
to  normal  position. 

b.  L.P.  disc  spring 
c^^oses  L.P.  disc  on 
to  seat . 

r 

e.  Exliaust  Valve. 

(1)  Located  on  bottom  of  L. 
P.  chamber. 

(2)  Simple  rubber  disc. 

(3)  Opens  during  exhalation. 

(4)  Ambient  water  pressure 
keeps  it  closed  otherwise. 

f.  Purge  Valve. 

(1)  Manually  operated  button. 

(2)  Overrides  L.P.  diaphragm. 

(3)  Opens  L.P.  flow  valve,  clears 
regulator.. 
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OUTLINE  OF    INSTRUCTION  INSTRUCTOR  ACTIVITY 

D.     Ailvantages/0isddvdnta9e&  of        List  on  C.B, 
Single  Hose  Regulator, 
1.  Advantages, 

a.  Second  stage  is  always 

at  approximately  same 
I 

pressure  as  lungs. 
1 p  Does  not  have  free 
flowing  tendency . 

b.  Purge  valve  allows  im- 
mediate clearing . 

c.  Buddy  breathing  easier 
(purge  valve  &  hose) . 

d*   Reduced  water  drag. 

e.  Stronger  intermediate 
hose. 

f.  Generally  more  rugged 
piece  of  equipment. 

2  *  Disadvantages « 

12  n 
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STUDENT  ACTIVITY 

Observe  and  take  notes 
as  necessary. 


OUTLlNi:  OF  INSTRUCTION 


ITJSTRUCTOR  ACTIVITY 


STUOKNT  ACTIVITY 


a.  Bubbles  sometimes 
obscure  visibility. 

b.  Susceptible  to  freeze 
up. 

E.     Repair  of  Single  Hose  Regulator* 
1.  Disassemble  and  repair  a  mal- 
f unct  ioning  regulator . 
a.  Use  proper  tech  manual  as 
guide. 

1.  NAVSHIPS  0994-008--100. 

2.  U.S*  Divers  Regulator  Re^ 
pair  Manua I . 

2*  Use  of  Tools. 

a.  Overbottom  pressure  guage. 

b.  Circlip  pliers. 

3*  Disassembly,   Inspection  t  Re- 
assembly . 


Demonstrate  proper 
use  of  tools. 

Use  tech  manual  (NAV 
SHIPS  0994-008--10C) 
as  a  guide.  Explain 


Observe 


ERLC 
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CMJTLINE  OF  INSTRUCTION 


INbTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


4.  Same  general  rules 

apply  as  before, 
f 


each  step  as  you  disassemble.        Observe.  Ask 
inspect,   reassemble  single  questions  as  necea- 

hose  regulator.  sary. 


3 


ERIC 
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iUVAi.  st:':ooL  diving  and  salvage 


SCUHA   IUVKU  A-A13-00i3 
SECURITY   Cl.EAKANCE:  ^'^NE 
LESSON  TOPIC   4.3   OPEN   CIRCUIT  SCUBA 

CHARGING . 

1    1/2  HOURS 

INSTRUCTIONAL  MATERIALS: 
U.S. Navy   Diving  Manual,    VOL.  I. 
NAVSIIIPS    IKST.  99'»0.16A 
STUDENT  GUIDES 

OPEN   CIRCUIT   SCUBA  CHARGING 

CHECK  LIST 
SCUBA  CYLINDERS 
CHARGING  SYSTEM 


TERMINAL  OBJECTIVE: 

1.      When   the  student  cumplefes   this  course 
he  will   be  able   to  demonstrate  open 
circuit   SCUBA  charging  procedures 
wl thout  error . 

ENABLING  OBJECTIVES: 

1.  Orally   DESCRIBE  a   typical  dlver'a 
breathing   air  system  by    tracing  It 
from  the   compreeaor / f 1  ask   through  the 
charging   lines   to   the  open   circuit  SCUBA 
cylinders. 

2.  Given  a  standard  print  of  a  typical 
diver's  breathing  air   system,  LABEL 
the  physical   location  of   the  major 
components  using  the   proper  nomenclature. 


ENABlJNc;  OHJfclCTIVES:  (Cont*d) 

J.     Orally  DESCRIBE   the   Interrelation  of 
Charles*    Lav  with  charging  open 
cl rcuit  SCUBA. 
A,      (liven  an  open   circuit  SCUBA 
i:harg^iug  checkliat    (for  the 
available   syBtem)   prepare,  activate 
and  Bucure    (after  charging)    the  air 
uupply  delivery  syBtem* 

CKITERION  TEST, 

I.      CIven   an  open   circuit  SCUBA 

* 

rliarglng  checklist    for   the  available 
ayulein,    denonutrate,   aa   a  niember  of 
a   tuan,    proper  open   circuit  SCUBA 
chaiging  procedureu  without  error. 
HOMKWORK. 

Volume   C,    Student   Cuide,    Information  Sheet 
A-'i-ll,    A-i-2I,   4-3-31,   and  A-A-Alj 

Aaolgnment    aheets   A-3-lA   and  4-3'-2A;  and 
Job   aheet  4-3-lJ 

O 
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OUTLINE  OF  INSTIUJCTION 
1*      1  ti  t  r  oduc  t  Ion   to   the  LetiBon: 

A.      iititcibllHh  contact 
C*      tatabl lah  effect 


0 


iWEKV  lEW  :  Upon  i  omple  t  ion 
of  thib  liittBon  >c»u  will  be 
able    I o : 

1*      Deacrlbe   a  typical 

iilvuru   breathing  air 
ti  y  H  I  ii  w  * 

2.      Deticrlbe   the  Interrelation 
ot    Charlea*    Law  with  ciiarg- 
Ing   open    circuit  SCUUA 

i.      (liven   an   open  circuit 

SCUUA  charging   check  Hat, 
prepare,    activate  and 
aeiure    (after   c:  barging 
cylinUera)    the   air  supply 
delivery  ayatem. 


INSTRUCTOR  ACTIVITY 
I*A*    Introduce   self  and 

topi  c  * 

B*     Get   atudenta   ready  to 
learn. 

C*      Bring  out    the  need  and 
value  of   the  material 
being  presented* 
n*     State   learning  objectives* 
E.      State   information  necessary 
to  guide   the   students  con- 
duct. 


STUDENT  ACTIVITY 


1.  (Questions. 

2.  This   leason  will   be  graded 
and  each  diver  must 
successfully  and  safely 

c harge   for  grade . 


ERLC 
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OUTLINE  OF  INSTKUCTION 


II*  Pres^entatton 


A.      Pri)cedureH    for  charglnis 
SCUbA  tylindera. 

1.  Two   men  (buddies)   

are    required  aB  a 

charging  detail 

2.  Inaure    there   Is  suf- 
ficient  pressure  In 
the   HP   banks.  Minimum 
of   2000  PSI    reading  on 
the   master  gauge 

3.  Determine  what    type  of 
cy 1 1 nders  will  be 
charged   l.e*    2250  PSI 
or    1000  PSI  cylinders 

NOTK:      NEVER   MIX   BOTH   TYPE  CYLINDERS  CAUTION 


IN  THE   SAME   CHARGING  LINE 


nrs 


INSTRUCTOR  ACTIVITY 

A.    Explain  and   show  each 
Htep  In  charging. 
STRESS  SAFETY. 


ERIC 


WHY?     Because  of  the 
different  pressures 
Involved* 

(2) 


STUDENT  ACTIVITY 

A.    Observe   closely  as 
students  will  be 
charging  for   the  next 
two  weeks* 


OUTI.iNK  OK  INSTKUCTiON 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


A.      Iiitture  all  Lharglng 
liotteu   are  securely 
locked   In  the  H.P. 
fittings^   and  that 
the  hoaes  are  attached 
to    the   unita   to  be 
tilled   and   all  aecondary 
relief   valvea  closed 

S«      All    reserve   valves  on 
the   cylinder  nanltolda 
In    the   down  position. 

6.      Main    relief   valve  on 
the   rack   c  loaed  * 

/*      Open  all   on/off  mani-- 
fold  valves* 

H.      One   man   positioned   ut  the 
main   charging   valve,  the 
other   at    the  main  relief 
va 1 ve  * 


EMPHASIZE 


I 


2Sn 


o 
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OUTLINE  UK  INSTKUCTION 


INSTRUCTOR  ACTIVITY 


STUDEN/ , ACTIVITY 


In  dure   that   all  uctter 


CAUTION  -  EMPHASIZE 


pwruonnel   «re  kept  away 

from  the    iBBcdlate  ^ 
vicinity  of   the  charging 
hutian   and    fittings.  (Fur 
Haf^ty   reabontt- sliQul  d 
a   liOMe   ttuddenlly  dla- 

i!c»nnectfropitheeoup-  ^  ^ 

lingwhlleloadedwith  ^ 
ll-P-  air 
10.    Slowly  open  main  charging 
valve   and   begin  charging 


ttl    a   ratti   NOT   to  exceed 


A 0  PSI   per  win ut * 


n6tE: 


The   charging  nan   will   not  leave 


CAUTION-EMPHASIZE 


hla   at  At  Ion   for  any  reason 


unlil   main   charging  valve 


haa   been  secured* 


11*    Upon   reaching  inaxlmuin 


rated  PSI»   main  charging 


ERIC 
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OUTLINE  <|i{  .INSl  RUCTION 
U.  (Cont) 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


* 


valve    Is   Bee  ured 

> 

U  *    Air  un/uf f   nanl fold 
valves   iH"e  cluseil; 
r e tt e h andlea  are 
placed    ij  the  up(off) 
l>i>a  i  t  Ion  • 

II-    H^'llet   valve   man  will 
ttc>und-off   with  ••Bleed- 
ing Down"   and  i>pen 
llie    relief    valve  sluwly, 
' insuring   that    his  budy 
is    away    from   the  outlet 
wide   of    the   v^lve  from 
wliere    the    residual  U.F. 
I  r   will    be  exliauating* 
lA,    All    charging  lioses   are  dla-^^ 
connected   from   tlie   SCUbA  ^ 


i-:mimiasi2E:  sound  off 


4 


/ 


and  mask  Ing  vC^pe    Is   placed  . 

ERIC  ,>>  ;/ 


OUTI.lNlL  OF  INSiKUCTlON 

14.    (Cont'd)   over   the  Inlet 
urtlce   on   the  oianifoldfi 
thib   will    denote  "charged 
Cylinder"   to  other  per- 
aonnel   not    involved  with 
the   charging  detail. 

lb.    C'harging   procedures  are 
secured   at    this  time 

III.  (Charging    for  grade 

A.      l-ath   student    will  charge 
f  i»  r  grade. 

B*      Pretered    time    for  grading 
1h   after   days   diving  or 
during    1  unch   tl&e   if  dlvlnu 
la   irarried   out    before  lunch* 

IV.  Summary   and  qneatlona. 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


QUESTIONS? 

Cliarglng   for  grade 

A.    Supervise   each  student 

charging  be  fore  cliarg- 

ing  on  own. 


Charging   for  grade. 

A.    Each   btudent  will 

charge    for   grade  be- 
fore  being  allowed 
to   proceed  on  hi&  own 
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NAVAL  SCHOOL 

SCUBA  UlVEk  A-A3J-0023 
SECURITY    CLKAKANCE:  NONE 
LESSON   TOPIC  PLANNING 
1  Hour 

INSTRUCTIONAL  MATERIALS: 

U.S. Navy    Diving  Manila.    Vol  I 
StuJent  Guldeb 

Standard   Clauuroom  Equipment 
NAVSlil  PS    INST.    9940.  16A 
Ship   K«palr   Safety  ChecklXat 
(Appendix.    F,    U.S. Navy  Diving 
Manual,    Vol.  I) 

TERMINAL  OBJECTIVE. 

I.      When    Che   student    completes  this 
iiourae   he   will   be   able    to,  given 
a   typical    fleet   SCUBA  diving  task. 
Illustrate   proper  planning  proce-- 
dureu   by  outlining   steps  necessary 
for  a   ouccessful   completion  of 
the    t  abk  * 

ENABLING  OBJECTIV::S: 

K      Orally   DESCRIBE   the  application 
and/or   use    of    open   circuit  SCUBA 
diving. 


ERLC 


1  ,) 


AND  SALVAGE 


ENABLING   OBJECTIVES  (Cont'd) 

2.  Orally  DISCUSS,   with  class  members, 
procedures   necessary   for  proper 
planning  of  the   130  ft.  qualification 
d  i  ve . 

3.  USE  the  pre-dlve  checklist  contained 
in    the   U.S. Navy   Diving  Manual,   Vol.  1, 
for  planning   the   130  ft.  qualification 
dive  • 

CRITERION  TEST 

1.     Given   the  night   hull   Inspection  as  a 

typical   fleet   diving  task,  demonstrate 
planning  procedures  by  outlining,  in 
writing,   steps  necessary  (including 
appropriate  checklists)   fur  successful 
completion  of   the  task»  without  error. 

HOMEWORK 

Volume   C,    Student   Guide,    Information  Sheet 
A -^4^-11;   Ass    ^nmen  t  Sheets   4-4-lA,  A-4--2A, 
and  A'-A-SA. 


OUTLINE  UF  INSTRUCTION 

I.      Introduction  to  the  leeaon 
A*      Establish  contact 
B.      Eatabliah  readiness 

1.      Personal  experience* 
C*      Establish  effect. 


OVERVIEW:      Upon  completion  of  this 
lesson  you  will   be   able   to  plan  a 
successful   SCUBA  operation. 


INSTRUCTORS  ACTIVITY 

A*    Introduce  self  L  topic. 

B.  Get  students  ready  to 
learn . 

C.  Bring  out   the  need  and 
value  of   the  material 
being  presented. 

D*    State   learning  objective 


STUDENT  ACTIVITY 


£•      State  Information  neces^ 
aary  to  guide  student 

conduct  during  class. 

1.  Note3. 

2 .  Questions . 


ERLC 
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OUTLINK  OV  INSTRUCTION 
II*    HrettenCnc ion. 

A.      SCUBA  o|i4iraCion 

1.      lleflne  objectives* 

Collect   and  analyze  data. 
Eetabllah  operational  taek. 
Select   diving  technique* 
Select   equipment  and  auppllea* 
Select    and   aaaenble   the  diving 
team  * 


2 
3 
A 
b 
6 


INSTRUCTORS  ACTIVITY 
1 1  •  Presentation. 

A.   Name  the  eight  steps 
In  planning  of  a 
SCUBA  operation. 


/.      Make   final   preparations  and 

check   all   safety  precautions 
B.      Start  operation. 
B.      Define  objectives 

1.  Why   the  operation  Is  being 
undertaken? 

2.  What    is   to   be  accomplished. 


B.   Cover  each  step  and 

discuss . 

1 .  Objective 
Checklist   page  4-4 
Diving  Manual 


OUTMNE  OK  INSTkUCTION 

('Ollttci   and  analyse  data  of 
anvl runnental  eaergency 
iiaaiatance ,   and  raaourcea. 
1  *      Knvl ronaantal « 

«•      Surfaca  condltlona. 

(1)   Surface  condltlona 

can  be  obtained  from 
nuneroua  aourcea  * 

(a)  Weather  meefiugea, 

(b)  Charta. 

(c)  Log  Books. 

(d)  Ship  8  equipment . 

(e)  Tide  tables. 

(f)  OP  Orders 

(g)  Notice   to  Mariners (etc) 
b.     Underwater  condltlona. 

(1)  Underwater  condltlona 
will  have  a  major  In- 
fluence on   the  aelection 


Instructor  activity 


STUDENT  ACTIVITY 


ERIC 
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OUTLINE  QV    INSTRUCTION  INSTRUCTOR  ACTIVITY  ^  STUDENT  ACTIVITY 

of   dlverni  diving 

technique  and   equip-  ' 
Bent    CO  be  uaed , 
The  cundltlone  of  particular  concern  are; 

(a)  Depth  ,  ' 

(b)  Type  of  bottom 

(c)  Tldea   and  currents 

(d)  Vlelblllty 

(e)  Temperature 
(t  )   Fol  lut Icn 

(b)  Obataclee   or  hazarda 
2.      Aaaiataiice   and   emergency  -  3typefl 
*f  aaalatance  may  be   required*  ^ 
Emergency  asal^tance   in  the 

event  of  an  accident  or  O 


a 


aerlouH  lllneaa. 

Additional  equipment^  personnel, 
tiupplles  or  servlcea. 


OUTLINE  0¥    INSTRUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

c,      Cluitlancep  authorization 
or  deoleiona  from  higher 

(I)  Theae  ahould  Include 

location  reaponse  tlse 
and  a  contact   to  each 
of   the  following: 

(a)  Recoap resaion 
chamber. 

(b)  Air   t ranapor ta tlon * 
c)   Sea  transportation. 

(d)  Hoapltal. 

(e)  Diving  Medical  Officer 

(f )  Suppl iea 

(g )  Comnunlca  t lona  * 

(h)  Diving  Unite 

(i)  Conmand 


ERLC 
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OUTLINE 


OF  IN!|7ilUC?iON 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


i^mabllaih  Operational  Task 


A  baatc   outline   for   the  oper*- 


ration  ao   that   all   taaka  In 
an  operation  will  be  apparent. 
Thla   ahould  be  done   for  even  the 
maat    routine   task.    In  developing 
the   outline   the   following  polnte 
ahould  be   taken   Into  coneldera t Ion . 

1.  Fre-dive  and  post-dive  activities 
and  aafety. 

2.  Preparation,    tranalt   time   to  the 
a  i  t  e  * 

3.  Buttou   time  lu  alwaya   at   a  premium, 
tiictora   affecting  bottom  time  In- 
clude depth,    decompreaa ion  re- 
quirementa,   number  of  divera,  alze 
of   Bupport   craft,   and  environmental 
condition. 


ERIC 
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3UTHNE  or   INSTRUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

4«     Number  and  mcop^  of  repeti- 
tlvti  dlvttfl  In  a  given  period 
of  Lima. 

If  dlvera  have  been  Inactive 

they   ahould   have   a  work  up, 

tftartlng  ahallow  and  pro- 

greaaing   to  deep€!r  deptha* 
6-      Plan   to  work   night   and  day 

while  weather  per»lta»  pro- 

vited  aufflclent   dlvera  ard 

available. 
7.      Ualng  different   diving  technlquea 

require  different    levela  of 

auppor t •  ' 
H.      The  number  of  dlvera  working 

at   any   one   time   should  be  kept 

t  o  a  ml nimum. 


ERIC 


(8) 


OUTLINE  UK  INSTitUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


ERIC 


9.  Topulde   support  personnel 
(bottt  operators,   winch  oper- 
atorsp   and  anchor  vatch,  etc) 
should  be  properly  selected 
and  briefed. 

10.  Any   schedule   must   be  flexible 
to  accomodate  unexpected 
coirpl  Icat  ions  »   delays,  and 
changing  conditions. 

11.  A  diving  operation   Is  not 
conplrvid   when   the  objective 
has   been  met«      The  following 
must    be  completed. 

a.      Recovery,  cleaning, 

ins^>ection,    repair  and 
stowage  of  equipment, 

b*      Disposition   of   any  mat- 
erials broi^ht   up  during 

the  optiration. 
» 

(9) 


120. 


INSiRUCTOR  ACTIVITY 


lUTLINE  OF  INSTRUCTION 

c*    Debriefing   the  dlvera  and 

other   team  nembera. 
il .    Analyze      the   aucceas  of  ^ 

the  operation^   aa  planned 

and         carried  out . 
e*    Preparation   and   aubnlBalon  ^ 

of   ail    required  reporta. 
t  .    i^eatocking  expended 

iQdteriala* 

Inaurlng   readineaa   of  the 
unit    to   reapond   to   the  next 
aaalgnment. 

E,    Select    proper  diving   technique  Cardinal  Ru^^e 

1.    Brief    recap  of   SCUBA  No  Dec omp re a a  1  on 

reutriccions. 
a.      Working  limlta. 

Normal    -   60   fl/60  min. 
.  liaxinum  -    1  JO   ft/  10  min. 


STUDENT  ACTIVITY 


ERIC 
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OUTLINE  (»K  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTXV'lTY 


b.      Current   -    1    knot  maxlnum. 
.      Ulvlng   team  -  MIn.    4  divers. 
^-      liiturmatlon   from  the  environ- 
oiental   checkllat   and  type 
«f   work   should   be   taken  Into 
contiideratlon. 

It    aafety   factoru   are  against 
the   use   of    SCUBA   select  a 
dilferent    type   of  diving 
eij  u  1  pnien  t  . 
Selci^t    equipment    and  Supplies 
1-      All    equipment    used   In  SCUBA 

diving   must    be   Navy  approved. 
2.   ^ The  \   main    requirements  for 


a  divers   breathing  media. 


Chapter   5   Diving  Manual. 


a  . 


The   air  must  conform 


CO   established  standards 


'  >  f  purity. 


(U) 
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OUTLINE  OK  INSTRUCTION 

b.    Adequate   voluue   uiiiat  be 
available. 

^' *    The    flow   to   the  diver  muat 
be  aufflcient* 

d.    A   back   up  must    be  avail- 
able. 

J.      lUvlng   Support  Craft 

a.      Must    be    seaworthy  In 

deaign   and  condition, 
b*      Must   be   equipped  with 

required    llfeaavlng  and 

other   aafety  gear* 
i-      MuBt    be    In   good  repair, 

with   a    reliable  engine, 
d.      riuttt   have   ample    r^oin  for 

the   divers    to   dresd  and 

rest  . 

iUHt    provide  adequate 
iihelter    and  working  area 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


ERLC 


tor    the    support  crew* 
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-JUTLINK  OK 


INSTIUICT  ION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVTY 


MuBl    be    dble    to  Bafely 
i:arry    all    equipment  re- 
quired   for    the  operation. 
«      Mutit    be    properly  manned 
by   a   ydil    trained  crew. 
A,      For    SCUBA  diving   an  Inflat-^ 
able    rubber   boat    or  runabout 
may    l)e    uaed.       It    can  move 
awlttly    trom  diving  Hcene  to 
Bupport  craft. 

liiLii^ie    diving    boat    la  equpped 
with    IteDib    listed    In  Diving 
Manual    Vol,    page  4-23/4-24 
on   Diving    Boat  equipment 
clieckliat    and   diving  boat 
safely  checkllat. 
it.      Select    and    assemble    the   diving  team. 


ilie    Diving  Officer. 


(13) 
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OUTLINt  i>F  INSTKIICilON 


INSTRUCTOK  ACTIVITY 


STUDENT  ACTIVITY 


li. 


a. 


8  * 


Iw    in   charge    of   all  dlviuy 
tM>  orations   and  tralnlutj 
undertaken   by   Liie  loaintdnd. 
Ib    reBponslble   for  the 
re qualification     and  safe 
diving   practlceb   of   all  the 
dlverfi   aasl  gned . 
Should   be   a  qualified 
diver. 

\h    responsible    for   the  pre- 
paration  of   baalc   plant>  for 
a   diving   operation  subject 
to    final    approval   by  the 
Command  1 ng   Of  f 1 cer  * 
Coordinates  his  activities 
with   other  departments* 
Insures   a    t  ho  rough  briefing 
of    dll    personnel  involved, 
lie    Is   primarily  responsible 


ERIC 
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JUTI.INE  OF  INSTRUCTION 


INSTRUCTOR  ACTlViTY 


STUDENT  ACTIVITY 


r  n  r   a  a        i  o  n  d  u  <;  t    of  all 
diving  o  p  e  r  a  t  i  u  I)  a  . 
2.      lUu   Diving   Supervisor   -  The 
man    In   charge   of    the  actual 
diving  operation   and  NO  DIVING 
OfEHATlON   MAY    BE   CONDUCTE D 
y  1  i" U<J yi   »I  S   PRESENCE  . 

a.  May    be   an   officer  or 
enlisted    tielectlon   lu  based 
on    the   order   of  Beniorily. 

(1)  Master  Diver. 

(2)  First    Class  Diver. 

(J)    Deep   Sea   Diving  Medical 

l'  e  c  h  n  i  t:  1  a  n  , 
(4)    Second   (Mass  Diver* 

b.  Must    be    a    qualified  diver 
111    demonstrated  abilities 
and    experience    in   whom  the 
(ommandlng  Officer   has  full 


4'  un  f  1  dence  • 
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OUTLINE  OK  INSTKUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


c,      Aribists   the   UlvJng  Officer 
in   preparing   for   the  oper- 
atlon.      Using  hi  a  training 
and   experience    plots  the 
operation    step   by  iitep. 

d  -      tie   muBt    con&ider  equipment 
requi  rement  ti   and   back  up 
I equi  rement  8  * 
.      He    Hhuuld    be    familiar  with 
the    team   to   evaluate  divers 
qua U f ica t iona   and  physical 
fitness. 

I  .       Inspects   all    equipment  to 
be    used • 


Conducts   pre   dive  briefings 
Monitors   progress   and  up- 
dates   instructions   to  work- 
ing diver, 
t.       Informs   Diving;   Officer  id 

(16) 
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OUTLINE  INSTKUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


and    C  o  in  m  a  lul  1  ti  g   O  f  t  i  c  e  r  of 
prugr^Btf   and   any   change  to 
original  plan* 
).      When   miuHion   coup  let Cp 
analyze   the    resulta  and 
prepare   re porta   for  higher 
authority    and  any  required 
report    from  equipment  logs 
to    Individual   diving  re- 
cords. 
1 ,      hiving  Personnel* 

a.  Must    be    quallfleil  for 

e  i|  u  1  p  m  e  n  t    being   used  and 
i)  e  p  t  h   of  dive. 

b,  Mubt    keep    topside  personnel 
advised   as    to   bottom  con-- 

il  1  c.  i  o  n  b   and   any  developing 
[>  r  o  b  1  c  m  s   w  Ik  1  r  b   may  indicate 
needed    change    to  plan* 


ERIC 
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OUTMNE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


*-  -    Ublng   SCUBA   he   duisL  keep 
t  raik    of    bottom   time  hluiT- 
1  f  . 

*1  •  The  illver  lu  reBpunslble 
for  the  gear  he  will  utie 
and  must  make  uure  it  la 
in   good    repair   and  ready 


for 


lit*  e 


.      The    tttandby   diver  Is 
fully   qual If  led    in  the 
equipment    used    and  the 
liept  h  of    diving   and  be 
ready   to  enter   th^  water 
i  mine  d  lately. 

liuddy   Diver   Bhould  always 
be    used   when   diving  ECUBA. 

(1)  tach   diver   keep  tra«:k 
o  t    depth   and    t  i  me . 

(2)  They    are  Jointly 


STUDENT  ACTIVITY 


JUTMNt:  OK  INSTRUCTION 

atiH  lulled    fur  ilie 
lu  1  H    i  o  n  . 
(1)    Each   bhould   watcli  out 
tor   the   tiaft^ty  and 
WLil    being   of  the 
other-  I 

(d)  Nitrogen  narcuBla* 
(b)  Uecompresiilou 

ic)    Carbon  Dioxide 
poisoning. 
(4)    The   diver    should  keep 
his    buddy    la   sight  at 
all    t  lines  . 
A  .       Su  r  f  ai  c  crew. 

f 

a.      Tender    is    the   ineiuber  of 
I  he    sort  ace    crew  wlio  works 
iwob  I    4  1  otie  1  y   with  the 
d  I  V  e  I  . 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 
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iUTLlNt  OF    INSTRUCTION  IN^TRlirTno  Araiuriv 

INSTRUCTOR   ACIIVIIY  STUDENT  ACTIVITY 

(1)  He    die  ok  8   the  diver 
over  before  enterl[i({ 
the  water. 

(2)  He  constantly  tendtt  the 
line  to  eliminate  ulack 
i>r  tension 

(J)    Ubeti   line   pull  uignalb 
for   cooimun  i  cation* 

(A)    Keepti    tiuperviaor  in- 
formed of   depth  and 
movement . 

(5)  Kemains   alert    for  any 
aigns   of    an  emergency. 

(6)  Should    be    a  qualified 
d  1  ve  r  ;    1  f    iiu  t   a   d  i  ve  r  » 

*t    la   the  reaponalhi- 

1 1 t  y  of    t  he  Diving 
Officer  and   DlvJng  Sup- 
e.'vAttor   to   enaure    he  is 
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OIJTI.  INI*    OK  INbTKUCTlON 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


throughly   and  properly 
Intitructed    in   hiu  duties. 
(7)    A  tiubbiitute   tender  mu»t 
bt'    briefed   on    Che  Job 
prior    Co   taking  over 
Che  line* 
b .       r 1 mekeepe  r • 

(1)  He   malntalnti  workbheete 
and    f 1  1  1 d   out    the  diving 
log  - 

(2)  He    recordB  dlver^H 
bottom   time,    d  e  ci-.  n  t 
time,    Jep  t  li      t     the  dive, 
and   uionitorb    the   dec  om- 
p  re  ti li  1  on  profile* 

(i)    He    usually   operates  the 

communication* 
(A)    Notifies   supervisor  of 

i  <i  p  s  e  d  lime. 


(21) 


1 


OUTLINt  OK  INSTKUCriON 

(5)    M  UBt    hdVc    u    copy  ut 
^  the   USN  StanddrU 

conpretiiilun  Tableb* 
(t))    Muttt    be    d  qualified 
diver* 

(7)    MutJL    not   be  aeslgiicid 
additional  rcibpuntil^ 
bl  1  It  ies, 
(U)    Should   not    keep  time 
on   more    than   2  diverb 
lor  accuracy* 
(y)    In   SCUBA  operatloutt  the 
l)ivli)i>    SupervlBor  often 
aabumeb    the   dutlea  aa 
t 1  me  keeper. 
l>lvlng   Medical  Ufflrerti 
and    Diving  Medical  Corptiroen. 
(1)    Regularly   aaslgned  to 
provide   m  e  d  i (  a  1    a  d  v 1 c  e 

(22) 

ERIC 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


OUTLINE  OF    INSI  KU(:Tli)N 


INSTHUCTOK  ACTIVITY 


STUDENT  ACTIVITY^ 


and   tredliueiii    lo  JlviuK 
pisrttonnel    on   a  routine 
V  b   u  i  8  . 

(2)    rht:y    In^liui^L  munibt^rB 
<>f    the   diving   team  on 
emergency   medical  pro- 
re  J  u  r  e  s   a  n  ii    f  1  r  u  t  aid. 
(  i)    Medical    Of f  K:er    lb  man- 
dat'>ry   when   diving  be- 
low   170   feet . 

(4)  They   certify    the  fitnebb 
of    the  divers. 

(5)  Obbt:rve    conditions  of 
b  u  r  1  a  c  c    s  u  [)  j>  ut  t    p  e  r  - 
bonncl    for  fatiqlie, 
overexposure    and  heat 
e  K  h  a  u  s  1  J  o  n  . 

n*      'likt    tinal    p  I  e  p  a  r  a  t  1  on      and  chetk 
4i  11    safety    p  r  e  c  a  u  I  I  o  n  ti  . 
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OUTLINK  OK  INSTHUOTION 


INSTRUCTOR  ACTIVITY 


STUDKMT  ACTIVITY 


I,     Prior  to  commenciiuj  actual  dive 
the  Diving  Officer  and  Divincj 
Supervisor  must  review  and 


satisfy   themselves  ttiat  all 
approjiir iate  preparations 
have  been  made.      In  review 
1 hese  are : 

a.  A  C()ni[>rehens i ve  diving 
plan  has  been  prepared, 
and  ttll  data   to  the 
missian  has  been  collected 
an<l  analyzed  for  its 
impact  on  the  operation 
and  safety  precautions* 

b.  A  task  schedule  has  been 
pi  spared  with  diving 
abu  i  qnntent  s  clearly 
iineated  and  the  sequence 
of  events  determined.  j 


ERLC 


OUTLINK  OK  INSlWUCTiON 

c.     Hec{ii  i  rements   tor  l^.a  h  sche- 
duled and  emertjency  locjistics 
sinjport  has  been  arranged . 

il.     He(|uired  equipment  has  been 

obtained,  checked  for  proper 

operation  and   is  on  station 

ready   to  use* 

1-*,      Kmeryency  equipment  iias  been 

♦ 

chtMrked   for  cc^ndition  and  is 
reaily  for  use. 

1.     Ali    personnel   have  been 
notified  of  their  assiyn^ 
luunt  s  and  a  comprehensive 
br  it'fintj  has  been  held. 
'Jl»e  tjeneral   safety  check - 
list   luis  been  reviewod 
(apiJund i  X  J)  . 

h,     Onsitti  emcjtqency  check*- 
list    Ikis   boen  prei)are(l 


INSTUIJCTOR  ACTIVITY 


STUDIiNT  AC'TIVITY 
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OUTLINE  OF   INSTHUCriON  I 
and  posted. 

i.     The  Diving  Officer  and  Divincj 
Supervisor  have  been  given 
appropriate  authority  by  the 
Coiiunanding  Officer. 

).     The  qualifications  and  phy- 
sit;al  condition  of  all  divers 
ha  ve  been  reviewed  and  certi- 
fied. 

k.     Ferbonnel  are  on  station 

ready  to  wc:>rk. 
1.     The  ship  or  support  craft 

is  properly  moored  and  an 

anchor  watch  set. 
in.     Weatlier  conditions  are 

satisfactory  for  diviny 

operations, 
n*     llicjiier  autiiority  has  been 

fkotified  of  the  operation^ 

(26) 
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ACTIVITY 


STUDENT  ACTIVITY 


OUTLINK  i)F   INilM'HUCTUiN  INSTKUCTOU  ACTIVITY  STUL^fclNT  ACTIVITY 

iitiiei   snip^i  in  the  vicinity 

ciiiil  t  lie  Harbor  Master  haii  been 

noli  tied   (ii  appropriate), 
o.     Proper  visual   biynals  are 

ii  i       ayed  • 
li.     The  Officer  of   the  beck  has 

l>een  notil  ied^   he   in  turn 

not  if  ies   the  Ccjiiuiiand  iraj 

Officer  and  the   limjineer  nuj 

Officer  and  has  l>een  yiven 

'*  I'e  rmi  ss  ion   to  c:oimuence 

l>  I V  i  ny  Operat  ions"  . 

ll)    If  divin<^j  t>n  or  around 
a  ships  hull  a  Ships 
Hepair  Safety  Checklist 
must   ije  C(^nn>leted.  Th<i 
tollowin<j    items  are  con- 
tained  in   tlie  checklist* 


ERLC 


(27) 

I  ^1  O 


OUTl.INK  OK  INSTKUCTION 


INSTRUCTOR  ACT IV 11^ 


STUDtINT  ACTIVITY 


(a)   Word  to  be  i^absed  over 
the   IMC  every   JO  miiu 
"There  are  vUverti  work- 
intj  over  the   side^  do 
not  operate  any  e(]uip- 
inent^    rotate  screws, 
cycle  r udde r ^   pi a ne s 
or  torpedo  tube  shutt- 
ers,   take  suction  from 
or  dischartje  to  sea, 
blow  or  vent  any  tanks, 
activate  sonar  or  under- 
water electrical  equip- 
ment,  0[^en  or  close  any 
valves  or  cycle  trash 
disposal   unit  bulore 
checking  with  tiie 
1)  I V I  n  tj  S  ui^e  r  V  i  so  r  "  , 
(b)    It    is   loll(n/c;d  by  tile 
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OUTI.INK  OK  INSTHUCTION 


1    ;  '1' l< UC •]'(  )H  A C T 1 V I T Y 


S'i'UIJfcINT  ACTIVITY 


ERIC 


Supervisors  naiiu.*  and 
rate , 

(c)  Upoii  cu>iiiplut  ion  ut  Div- 
in  (J  Opeid  t  ions,  yaas 
thiti  word  over  the  IMO 
"Uivintj  0|>erations  are 
coin^)leted,    norina  i  and 
routine  work  may 
(tarried  on   in  accord- 
ance with  i>revious 
instruct  ions"  . 

(d)  The    time,    ship,  and 

dtt  t  e  (i  i  V  i  juj  i)i>L  rat  j  (ins 
are  to  ct^mmence. 
Nature  ot  diviny  oper- 
a  t  i  ons  . 
it)    l)ivin<j  operations  will 
i:onuhtjncc  until    tlie  siyna 
I  ui  e  ti  l    i  hu    fol  lowinrj 
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DUTLINl-:  Of  INiJTKUCTiON 


1 NSTRUCTOR  ACTI VI TY 


STUDENT  ACTIVITY 


l)tirsoimt'l    (as  required) 
has  been  obtained. 
Repair  activity  -  Re- 
pair Otticer,   CDO,  OOl), 
SUl)/   OPS.  Officer. 

(»»)   Ships  alomjaide  -  OOU 
of  all   tiliips  alonyaide. 
Insure  the  ships  are  not 
ijettiruj  underway  and 
iTktin  circulating  pumps 
a  re  not  open . 

(i)    Ship  heiny  worked  on  - 
En<j  ineer  iny  Of  f  ioer, 
OOl) . 

(])    Insure  tlie   folJowiny  is 
tayqed  out  -  rudder, 
planes,   torpedo  shutters, 
trash  disposal   unit,  tank 
blows,    tank   vetJts,  shaft 
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ouTi-iNii  or  insti<ik:ti()n  instuuctoh  activii-y  stuuknt  activity 

sua  discliarijes^  under- 
water  electrical  ecjuip- 
intiiit/   sonars  U/W  elec- 
trical  e(juipinent  not 
1  i  s  t  eii . 

(K)    Issue  appropriate  tiivinq 

iiicjnal    is  displayed  and 

rcMioved  on  coinplet  ion* 
(I)    The  checklist  will  be 

siqned  by  the  Divituj 

Supe  r V  i  sor  be  torf;  coiii- 

intjiicin<j  divin<j   if  he  ib 

sat  ist  itMl    it    ks   safe,  QUI::STI()NS 


ERLC 
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OUil.lNL    INS  i  KUl  TION 

IK      Killer    lilt    Wiilt:r  line 

lip    90*'    I  u    t«  rgti  t  . 
I'.       ('i)iiuiien  i  :e    bwimiulng    on  blgnal 

and    liavti    20  m  1  n    *    t  o 


IV.      Kc4 ap   why   make   a    1000  yard 
b  w  1  ill . 


INSTRUCrOK  ACTIVITY 


STUDENT   ACTIVITY  --w^ 


Instructor  and   corpBtnan  In 
workboat,    assistant  Instruc 
tor   In   runabout  * 

B.  Give   signal    to   go  and 
the   students   have  20 
minutes   to  complete 

C.  Instructor  will  pick 
up   students   ar    the  end 
of   awiio  In   the  workboat. 

I).    Kiinabout   will   mo  niter 
advance   swimmers  and 


Student   rep .  step 
enter   the  water  and 
line   up   90^   to  target 

B.  On   signal  commence 
swimming   to   target  and 
complete   within   20  min* 

C.  At  end  of  swim  enter 
workboat . 


workboat   will   follow  up. 


IMS 
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SCUliA  IJIVKK  A-4  33-002  3 
SirUKlTY  CLKAIW\NCE:  NONt: 

Lfc:ssoN  'K)PIC  4.6  Underwater  Comi->ass  Swim 
6  Hours 

1  nsti<ik:tional  materials 

IJ.S*   Navy  nivincj  Manual 
NAVSII IPS  INST  9940. 16A 
UUT  Handbood 
St  udent  Gui des 

Standard  Classro(iin  etjuipnient 

SCUBA  Face  iivask 

SCliUA  Swim  fins 

Lite  vest 

Wo  t  suit 

Wo  r  k  boat 

l<unalx)Lit   boat  ^ 

DiviiHj  Flatjs 

Kn  i  fti 

Kla  res 

AMbU 

Keijul  ator 

'IV in  90 's  cii  72 's  SCUUA  cylinders 
Cc)m[)ass 
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NG  AND  SALVAGL: 


TERMINAL  OBJECTIVE 

1.     When  the  student  completes  this  course 
he  will  be  able  to,   in  open  water,  swim 
500  yards  underwater  with  open  circuit 
SCUBA,  as  a  member  of  a  team,  on  a  com- 
pass course  arriving  at  a  designated 
point . 

ENABLING  OBJECTIVE 

1.  DEMONSTRATiJ  the  setting  and  use  of  an 
underwater  compass* 

2,  SWIM  500  yards  underwater  with  open 
circuit  SCUBA,   as  a  member  of  a  team, 
on  a  compass  course,  arriving  at  a 
des ignated  area , 

CRITERION  TESTS 

1.  In  open  water,  swim  500  yards  underwater 
using  open  circuit  SCUBA^  as  a  member  of 
a  team,  on  a  compass  course,  arriving  at 
a  point  designated  by  the  instructor. 

HOMEWORK 

Volume  C,  Student  Guide,   Information  Sheet  ^ 
4-6-11,  4-6-21  and  4-6-31;  Assignment  She4fct 
4-6-lA;  Job  Sheet  4-6-lJ  and  4-6-2J. 


OUTi.lNfc:  OF  INiiTKUCTlOri 

I.  I  Nt  r  odiic*  t  lt>n   to   the  leseon: 
A.      tutabllbh  contact. 

C.      t:t>tal>llBli  effect 

yyikhVllrH'-      Upon  completion 
i)  t    t  h  1  b    1  e  b  s  o  n   y  o  ii  will 
be    able  to; 

I*  plain    the  procedureb 

lor    the    ube   of    an   under - 
watur   compasti    In  diving 
with  open   circuit  SCUBA 

1.       Deiuonbtrate    the    ubu  of 
an    underwater  compabb 
while    Bwlmmlng  with 
open   circuit  SCUHA. 

II.  P  r  e  B en  t  a  I  i  on . 

A*      I'artB   of   com  pa  6  b 
I  ,    l.ubbera    1  Ine 

1 

a.      Permanent ly    fixed  on 
face   of  compass 


INSTRUCTOR  ACTIVITY 
I. A.    Introduce  belf  &  topic 

B.  oet    Btudentb   ready  to 
learn 

1-     Motivate » 

C.  bring  out    the   need  and 
value  of   the  material 
being  presented. 

D.  State   learning  objectivee 

E.  State   Information  necessary 
to  guide   the   btudenta  con- 
duct* 

1  .   i^uea  t  iona 

2.     The   project    is   graded  and 
the  divers  must   arrive  at 
a   designated  point. 
Use  chart   to  show  location         Observe  and   take  notes 

as  necessary 


STUDENT  ACTIVITY 


(1) 


1 


\ 


4)UT1.  INL  in  INSTkUCilON 

Divert  body. 
()om|)atitf  card 

a.  I II  tilde   oil  MlUd 
r  ompa  r  t  men  t  . 

b.  4   p  Ik  lilts,    North, tiabli 
Sixit  h  ,  Went 

c  .         u  r  t  h    u  s  it  a  I  1  y    la  a  i  k  c  d 

by   a  I r u w  » 
*l  ,      fJ i>  r  t  h   on   a  r  r  t)w 
always    p  c>  1  ii  i  to 
iiiu  y  >  north. 

c .  Diver    r  o  t  a  t  e  b  under 
i  o  nip  a  S  b    c  a  r  d  • 
( 1 )    Lxplal n , 

i  .    A  I  i  i)W    i  i     to    iitM  t  1  e 
out    a    few  becondb. 


INyTKUCTOH  ACTIVITY 


STUDENT  ACTIVITY 


Ube  chaitto  bhow 
location 


Observe   and  take 
noteb   ab  necessary 


1 
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OUTMNt.  i>:     INSTRUCTION  INSTRUCTOR   ACTIVITY  STUt^UNT  ACTIVITY 

3'.      Cuiupusti   bezel  Ube   chart   to   tihow  location 

a*Turnable-llkti 

watch  bezel* 
b.      Marked  by   dot,  arrow 


J- 


0  r 

i:  .      t*eterence   point  bhowa 

course    d  e  V  1  a  t  1  i>  n  . 
Compa case*  Utie    chart    to  show 

(1  *      lln  1  d  B   parts  of 

c  o  m  p  a   8  . 
b  .      Hearing  circle, 

1  .       1  0  "    i  n  I  r  e  iH  e  n  I  ti  ^ 

J6()^  total. 
1?-      Explain  reverne 
numbe  ring 
a  y  B  t  e  m 
c  *      iM  ua t  i  c   t)  r  rubber 

material.  13^1 
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OUT  I.  INK  OK    I  N  STRUCT  I  ON 
^.      Wi'lbi  ttlrap 

c*  .      t|Ubber    or    uy  I  on  . 
I*  •      1    p  i    c  e  strap 

(Explain) 
i:-       I'Ottltlve  buckle 
Uiic    of    iinderwater  (!ompaH8. 
I.      Wtirn   on  wrlut    or  bwlm 
b  (J  a  r  d  . 


Pti  ac  r  I  bt;    a  w  i 


board 


in 


line    up    lubbers  line 
w  1 1 b  body* 
J-      I  Ine   up    lubbers  liuii 
OH    i>b  I  jc  L  i  ve  . 
a,      l.t  t    couipasa  card 
ue  C  t I e • 

A,      Kotale    bezel,  Aligning 

Bezel  Mark  wltb  niugnetic 
Nortb    (N-Coiupaub  Card) 


INSTKUCTOR  ACTIVITY 


line   chart    to  show 


STUDENT  ACTIVITY 


Demonstrate  dtep  by  step 
and   utie   chart    to  tihow. 
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^.       ('iMiiiiie  iii^e  tiwltutuln^. 

a.  Keep    lubbers  line 
tiiul    body    In  line. 

I*.      Keiip    Be^el  mark 

and    North    lined  up 
i  «      Kt^ep    compatiti  level. 

0.  Laying   out  cuurbe 

a*      i>iever  perpendicular 
t  u    1  u  r  ren  L • 

b.  txplaln   uet  caused 
by   croiss  cuircnLB. 

*^  *      K  X  p  1  a  1  n    r  e  V  e  r  ti^    *:  o  u  r  c  e  , 
I.      Subtract    180^  from 
oi  ?  ^»  1  na  I  course 
^UHiipdSB   Swlras    (500  yardij) 

1.  Lay    out    coiupasii  course* 
2*      Students  dress 
i  .      i£nter    the   water  from 

workbuat    and   swim  for 


Questions   on  use  of 
c  o  rop  ass* 

1.    Lay   Dut   compass  course 
wl th   or  against  the 
current,    never  across. 


designated  target 


Rir 
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Compass  Swims 

1.  Dress   In  open  circuit 
SCUBA  with  buoy. 

2.  Take   initial  bearing 
f  r om  wo  rkboa  t  . 

3*      Enter   the  water. 


tMI  i  I.  I  Nt    I  NSTKIK  1 1  ON  I  NSl  KUCTOR   ACTI  V  ITY 

4.      Ou   iUMuplellun   tiwliii  2*    Check   out    divers   and  put 

t4iWiukboat  in  water 

3,   ABBlstant    Inatructor  in 
runabout    following  first 
iiwlininer  8 
4*    Pick   up   BwiroDiers   at  end 

p  f  8Wlm 
5.      Critique   un   bwim  to 
correct  problens* 


i.r. 


ERLC 
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STUDtNT  ACTIVITY 

4 .  Che  c  k  bearing. 

5.  Coiamence  swlnu 

6.  Ou    completion  tiwlm 

to   workboat    if  close* 
7*      Straighten  equipment 
for   off  loading* 


NAVAL  SCHOOL,    PIVING  AND  SALVAGE 


SCUliA  DIVEK  A-4il-O023 

Security  Clearance:  None 

Less<i:)n  '^pic  4,7  -  Clear ing.  Ditching 
and  l^onniny  Open  Circuit  SCUBA 

I  f  iiour^ 

INSTHIK'TIONAL  MATERIALS; 

lJ,S*Havy  Diving  Manual 
ttivShips   Inst.   9940.  16A 
Si!UUA  tace  mask 
SCUBA  swim  tins 
L i  fe  Vest 
Snv)rku  I 

Wtit   suit  toy   (it  water  temp  is 

below  78^) 
iKiuLlu  90;s  or   72 's  SCUBA  cylinders 
K^gula  ti)r 

Weight    Ijclt  and  weights 
Kn  if e 

TEKMINAL  OBJLCTIVDS 

I-     When  thu  student  completes  this  course 
ho  will  be  able  to  demonstrate  proce- 
dures for  clearing  open  circuit  SCUBA 
wi Lliout    error  . 

2.     Wlien   the  student  completes  this  course 
hc!  will   bti  able  to  demonstrate  proper 
procedures  for  ditching  and  donning 
open  circuit  SCUBA,    in  accordance  with 
the  U.S. Navy  Diving  Manual. 


TERMINAL  OBJECTIVES  (Cont'd) 

3.     When  the  student  completes  this  course 
he  Wxi'    be  able  to,    in  open  wate^,  swim 
to  a  depth        130  feet  using  open  circuit 
SCUBA. 

ENABLING  OBJECTIVES: 

!•     In  a  swimming  pool,   first  at  a  depth  of 
four  feet  and  then  at  a  depth  of  at  least 
nine  feet,   using  open  circuit  SCUBA, 
DEMONSTRATE: 

a.  The  ability  to  breathe  underwater. 

b.  The  top  pressure  face  mask  clearing 
procedure • 

G.     The  side  pressure  face  mask,  clearing 
procedure. 

d.  Single/double  hose  regulator  clearing 
procedure . 

e.  Buddy  breathing. 

2,     In  a  swimming  pool,   first  at  a  depth  of 
four  feet  and  then  at  a  depth  of  at  least 
nine  feet,   using  open  circuit  SCUBA, 
DEMONSTRATE  ditching  and  donning  proce- 
dures in  accordance  with  the  U.S.  Navy 
Diving  Manual,  Vol.  I. 


L;NAULiNG  OliJECTlVtS  (Cunfd) 


3.     In  a  swmuniiuj  ix^ol^  at  a  depth  of 
at   least  nine   feet,    using  open 
c  it  cult  StUJBA,    UEMONSTKATE  tlie 
front   step  method  of  water  entry. 

4*      In  a  bwiinjnin<j  pool,   at  a  depth  of 
at  least  nine  feet,   usincj  open 
circuit  SCUUA,   DEMONSTRATE  the 
ability  to  reiikiin  submerged  ui^der 
adverse  conditions  by  properly 
responding  to  instn.ctor  imposed 
emergency  situations   (i.e.  eli-* 
mination  of  air  supply,  removal 
of  equipment ^  etc.)    in  accordance 
with  Diving  Training  Standards. 

S,  In  open  water,  at  a  depth  of  at 
least  ten  feet,  using  open  cir- 
cuit  SCUBA  DKMONSTRATE: 

a.     The  ability  to  breathe  under- 
water. 

!>•     The  top  pressure  face  mask 
clearing  prccedure. 

c.  Tlie  side  pressure  face  mask 
clearing  procedure. 

d.  Regulator  clearing  procedure. 

e.  buddy  breathing. 

b.     In  open  water,  at  a  depth  of  at 
ledst  ten   feet,    using  open  cir- 
cuit SCUBA,   HEMONSTRATE  the 
liont   sle[>  method  of  water  entry. 


\Y\\ 


7.  In  open  water,  at  a  depth  of  at  least 
twenty  feet,  using  open  circuit  SCUBA, 
and  proper  tools,  COMPLETE  the  Single 
Flange  Project  in  accordance  with 
Diving  Training  Standards* 

8.  In  open  water,  at  a  depth  of  at  least 
twenty  feet^  as  a  member  of  a  two-man 
team,  using  open  circuit  SCUBA  and 
proper  tools,  COMPLETE  the  Two-Man 
Flange  Project  in  accordance^  with 
Diving  Training  Standards. 

CRITERTON  TESTS, 

1.  In  a  swiiAining  pool,  at  a  depth  of  at 
least  nine  feet,  using  open  circuit 
SCUBA,  ditch  and  secure  all  SCUBA  gear 
(except  life  vest),  surface,  recover 
and  don  gear,  clearing  the  mask  and 
regulator,    in  accordance  with  the  li.S, 
Navy  Diving  Manual. 

2.  In  open  water,   swim  to  a  depth  of  130 
feet  using  open  circuit  SCUBA • 

HOMEWORK 

Volume  C,   Student  Guide: 

Day  1  ^  Assignment  Sheets  4-7-lA,  4-7-2A, 
and  4-7-3/ViNJob  Sheets  4-7-lJ, 

4-7-2J,  4-V3J,  and  4-7-4J. 

\ 


HOME  WDUK  (CONT'U) 


Ddy  2  -  Asaiyninent  Sheets   (PJiaau   II)   4  -7-lA  and 
4-7-2A;   Job  Sheets   (Phase  II)  4-7-IJ, 
4-7-2J,   4-7-3J,   4-7-4J  and  4-7-5J. 

Day  4   -  Assiynmciit  Sheet    (Phase  III)  4-7-lA; 
Job  Shtiets   (Phase  III)    4-7*1  J, 
4-7-2J,  4-7-3J,   4-7-4J,  4-7-5J  and 
4-7-6J. 

Day  8  -  Job  Slieeta   (Phase   IV)   4-7-lJ  and 
4-7-2J. 


OU  li.lNfc:    IN    INS TUUCTION 


INSTKUCiUKS  ACTIVITY 


STUDENT  ACTIVITY 


I  4     I  u  t  r  o  d(i  i:  1  1  ill!    to    till*  lebtion* 
A*      Etitablltili  contac^t 

1  .      P  e  r  B  o  11  a  1  expi^rlencc 
C  .      Ttft  ab 1 1 sh  effect. 

D-      i)Vfc:KVlt:W:    ll|jun  completion 
ot    i  \i  I H    IcHsan   you   will  be 
dblti    to    deraoiiti  t  ra  I  e  pro- 
flcitMicy   by   tiiirfdce  t^wlnimlng 
wltli   a  mank.    snorkel,  fins, 
and  llfejacket* 

1  J  »     P  t  c  :i  ctl  I  a  t  1  oil  : 

A  .      With    1  i  n  s  »    lu  a   k  ,    s  ti  o  r  k  e  1  * 

i  1  f      yjcai  * 
H.      (!  1  c  a  r    uikorkcl    with   m^uk  on* 
(!  1  e  ii  f    mask   unlng    2  laeLhodii. 


1  p    Front  method 


I. 

A.    Introduce   aelf   &  topic 
B.Cetstiidentsreadytolearn 

1.  Motivation 

C*    Bring  out    the   need   and  value 

of   the   material   being  presented. 
I)*    State   learning  objectlvea. 
t;.    State   Information  nt:cee8ary  to 

guide   Btudent    conduct  during 

the  ?^8aon* 

1  *  Notes. 

2.  Queations. 

3  •  ^  rma  tion  teatalle* 

II.    P  r  e  8  e  n  t  a  t  llu  n 

Explain   to   ttie  atuden^a       Student    listen  cloaely 
how  each   exercise    Is  to 
becon ducted 


(1) 


ERIC 


OUll.  INE    IN  INtiTKUCTiON 
2.    Sidt:  luuthud. 
l>.      I'lcar  niuttk  and  linorkel. 
i£.      Swim   with  tiiiorkel 
t\      t'ater   entry   with   flna,  mauk, 

iiiiorke  1  ,    life   vea  t  . 
(I.    Water    entry   maak   on  bottoui* 
ill.    ln£itrvu:ti)r   Hep    Step  - 
(Clearing    bnt>  r ke  1  • 


INSTRUCTORS  ACTIVITY 


STUUKNT  ACTIVITY 


IV.    \tu<iiiiii    Rep  Step 
(Meariii^  bnorkel 


1 


A .    Demons  trate  clearing 
unorkel    by  ijubmerglnti 
until    snorkel^^  is 
loaded,    surfacing  and 
exhaling   through  the 
bnorkel   to  blow  out  the 
wa  t e  r • 

Instructor  observe  students 
and   correct  mistakes 


Student   obtierVtt  ciouely 


Student  will  submerge 
until   snorkel   Is  flooded^ 
surface   and  exhale 
through   the   snorkel  to 
blow  out    the  water. 


(2) 


OUTLINE  OF  INSTKUCTION 


INSTRUCTOKS  ACTIVITY 


V.    luBtruct«i>r   Rep   Step  - 
('lea  ring  luattk 


A.  Demoi^atrate  clearing 
mask  using   front  method. 
1.    Fill  mask  In  place» 

lean   head  back,  use 
slight  pressure  on 
the  top  of  mask  and 
exhale   through  the 
nose    until   roaak  la 
clear. 

B.  Demonstrate  clearing 
mask   using   side  method. 
1,    Fill   mask  in  place, 

lean  head  to  the  slde» 
apply  pressure  to  the 
side  on   top  exhale 
through   the  nose  until 

(3) 


STUDENT  ACTIVITY  ^ 
Continue  until  student 
becomes  proficient  in 
clearing  the  snorkel , 
Student  observe  closely 


O 

o 


OUTLINE  Of  INbTRUCTION 

Vl.    StuUcMit    KepSlep  - 
Clearing  maek* 


INSTRUCTOR  ACTIVITY 

mask  is  clear. 
Instructor  observe  atudenta 
and  correct   Ala  takes 


STUDENT  ACTIVITY 


o 


A.  Student   will,  auli' 
merge  and   fill  mask, 
surface »   using  the 
front  methody  and 
exha le  through  t he 
noae  until  mask  la 
clear.  Practice 
clearing  until  pro- 
ficient * 
D.   Clear  mask  using 
front  method  while 
submerged • 
C.    Student  will  submerge 
and   fill  mask, surface 
using   the   side  method 
exhale   through^ the 
nose  until    irask  Is 
clear* 


(4) 


1:mi 


OtlTMNE  OK  INSTKUCTION 


Vll.      Instructor   Rep   Step    for  clearing 
maak   and  snorkel 


Vill.    Student    Kep   Step   for  clearing 
inank    and  snorkel 


ERLC 


INSTRUCTOR  ACTIVITY 


A*Submerge,   fill  maak  and 
snorkel  with  water,  sur- 
face,   clear  snorkal  by 
exhal  Ing  rapidly 
through  mouth,  then 
clear  mask   using   side  or 
front  method* 

Instructor  observe  closely 
and  correct  mistakes 


(5) 


STUDENT  ACTIVITY 

Practice  clearing 
until  proficient* 

U*   Clear  maek  using 
the  side  method 
while  aubnerged. 

Students   observe  close 


Student  will  submerge, 
fill  vask  snorkel, 
surface,   clear  snorkel 
Clear  maak.  Practice 
clearing  anorkel   &  ajs 
until    proficient • 


OUTLINE  0¥  INSTRUCTION 

(X.    Inbtructor   Rep   Step  -  Swimming 

s 

with   snorkel  only. 

X*      Student    Hep   Step   -  Swimming 
with   snorkel  only 

XI.    Intttructor   Kep   Step  -   Water  Eiit 


J  :<  M 


INSTRUCTOR  ACTIVITY 
A*    Swim  face  down  ualng 
snorkel  only»  mask 
pulled  down  around 
neck. 

Instructor  observes 
closely  and  correct 
mist  akea 

A.  Step   to  the  side  of 
the  pool . 

B.  One  hand   on  mask^ 

C.  One  hand  on  waist 
strap   of   life  vest 
to   simulate  cylinder 
harne  as • 

D*    Lean  slightly  forward. 

E.  Take   large   step  Into 
water . 

F.  Upon  sur facing  Indicate 
(6) 


So 

STUDENT  ACTIVITY  ^ 
Student  observe  closely. 


Students   swim  face 
down  using  snorkel 
only»   mask  pulled  down 
around  neck- 
Students  observe. 


OUTLINE  OK  INSTkUCTION 


XII.    StUiient    Ke|>Step  -   Water  Entry. 


XIII.    I  i\t»  t  r  ui!  t  o  r    kep   Step   -  Water 
Entry^    Mask    on  bottom* 


ERIC 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


to  jnutractor/supterviaor 
Okay* 

Inatrur.  tor  observea  atudenta 
and  correcta  nlatakea* 


A. Step   to  aide   of  the 
of   the  pool»    maak  on 
hot  com . 
Proper  water  entry. 

C,  Clear  maak  on  bottom. 

D.  Surface  and  signal 


A.   Students  step  to  aide 
of  pool. 

One  hand  on  maak. 
C.  One  hand  on  walat 

Btrap  of   life  veac. 
P.   Lean  allghtly  forward. - 

E.  Take  large  atep  Into 
water. 

F.  Upon  eurfaclng  Indicate 
to  Inatructor/auper- 
vlaor  okay. 

Students  obaerve 
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OUTLINK  OF  INSTKUCTION 
XIV.    Siudeiic    Kep  Step  -  Water  Entry* 
iiiaukonbi>ttt>m* 


X  V  *    S uoiiua  r  y 


INSTRUCTOR  ACTIVITY 

Instructor  cFoaely 
« 

observe  uden  t  s  and 
correct  mistakes* 


Question  students  on 
why  we  did  the  above 
steps  and  answer  any 
question  s'« 


^TUDKNT  ACTIVITY 

A.  Step   to   the  side  of 
the   pool»   mask  on 
bot  tOB. 

B.  Proper  water  entry. 

C.  Clear  ftask  On  bottom. 
U.    iSurface   &  signal  okay 
Ask  any  queatlons  and 
answer  queatlons  aaked 
by  Instructors* 


1:11') 


DUTMNK  OF  INSTRUCTION 

1.      1 11 1  ro  J lu:  t  i oil   Li.   the  leation: 

A*      Etiiablltili  contact 

b.        Labi  lull  readineiiS: 

1,      Personal  expedience 

C.    Etit^bliBh  effect. 

I).    Overview:    Upon  completion  of 
this    leutfon   you   will   be  able 
to   deroonutrate   proficiency  In 
breathing   underwater,  clearing 
face  mask    ualnt}   front    and  side 
method^    regulator  clearing 
proi^eduretit    water   entry,  and 
ability    to    swim   using  SCUUA 
e<|u  1  |>ine  n  t  , 


INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

I. A.    Introduce   aelf-fc  Topic 


B.    Cel    students    ready  to 
le irn . 

I 

I*  Motivate. 
C*    Bring  out    the  need 

and  value  of  the  mat- 
erlal  being  presented 

D.  State   learning  object Iveu . 

E.  State   Information  necesBary 
to   guide  student  conduct 
during   the  lesson, 

1  *   Ques  t  i  ons . 
2 .  Testable. 


(9) 


;miti.ink  of  instkuction 


r  r  eBen  t  a  1 1  on 

A.      Breath  In 

K  underwater  with 

bCUBA  In 

ahallow  end   of  pool. 

li.      C!  tearing 

face   mask   using  froi>l 

aiul  side 

me  t hods . 

C.  Clearing 

of   regu 1 ator 

U  *      Water  en 

try   in  SCUUA 

eqii  i  pnien 

I  - 

E.      Abi  lity 

to   Bwim  in  SCUBA 

equ  ipiuen 

t  , 

Inatruclor 

Uep    Step   -  Breathing 

unde  r   waC  e  r 

with   SCUBA  equip- 

m  e  ri  t  . 


1 


ERIC 


INSTRUCTOR  ACTIVITY 
Explain  Co   scude  iCa  how 
eucli  exercise   Is    Co  be 


STUDENT  ACTIVITY 


Students   listen  clusle 


O 
1^ 


conducted 


Instructor   Rep   Step  - 
Breathing  underwater 
with  SCUBA  equipment. 
A.    Enter   water  by 

backing  down  ladder* 
mask  around  neck, 
fins    in  hand* 


Students  enter  water 
u8log  ladder,  using 
■ask  obaerve  instructor. 


(10) 


OUTLINK  OF  INSTKUCTION 


IV,    Student    Rep   Step   -  Breathing 

underwater    with   SCUBA  equipment 


ERJLC 


INSTRUCTOR  ACTIVITY 

B.    Put  mask  on>  regulator 
In  mouth  and  eubmerge* 
Sit  f^lth  back   to  side 
of   pool . 

Observe   atudenta  and 

correct   mist  akes 


STUDENT  ACTIVITY 


Student   RepStep  -  Breath- 
ing underwater  ualng 
SCUBA  Equipment. 

A.  Enter  water  with  SCUBA 
naak  around   neckp  rlna 
on  armSp   back  down 
ladder  and    take  a  place 
on  the  pool   edge • 

B.  Place  naak  on  face, 
requlator  In  mouth, 
flna  on  arm* 

C.  Submerge  with  back  to 
aide  of  pool • 


(XI) 


O 

00 


OUTI.INK  OF  INSTKUCTION 


ERIC 


V,      Inatriictor   Rep   Step  -  Clearing 

matik  utilng  front:  and   side  methods 

Vi.    Student   KepStep  -   Clearing  mask 
uttlng   front   and   side  methods. 


Vll,    Instructor   Kep   Step   -  Regulator 
clearing  procedures. 


i.r:>] 


INSTRUCTOR  ACTIVITY 


Demonstrate  front  and 
side   methods  of  clear- 
ing mask   using  SCUBA 
Observe   students  and 
correct  mistakes. 


Instructor   Rep   Step  - 
Regulator  clearing  p ro- 
cedures • 
Ap    Doub le  hose • 
1 .    Submerge • 


STUDENT  ACTIVITY 

D.    Continue*  till  ail 

students  appear 

comfortable • 
Observe  closely. 


Student  RepStep  clear- 
ing mask   using  front 
and  side  methods. 

A,  Students   clear  mask 
using  both  methods. 

B,  Continue  until 
proficient , 

Observe  Instructor 
clearlng  regulator. 
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OUTMNK  OF  INSTKUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


2 .  Remove  nouth  piece 
from  mouch  to 

f lood . 

3.  Place   mouth  piere 
in  mouth. 

A*    Roll    Co   left  side. 

5.  Squeeze   off   the  In- 
halation  ho8e(right). 

6.  blow   through  the 
mouth  piece  which 
forcea   the  water  out 
the  exhauat  tube(left 
hose) . 

7*    Release  inhalation 
hose  and  take  a 
ahallow  breath.  There 
may  be  water  still 
trapped   in  the  mouth 
piece . 


ERIC 
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OUTLINE  OF  INSTHUCTION 


Vlll.    Student   Kep   Step  -  Regulator 
Clearing  orocedurea* 


ERLC 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


8*    If  water  reaains« 
blow  again. 
B,   Single  hose  regulator 
1 .   Submerge . 
2*    I'emove  mouth  piece 

from  mouth  to  flood. 
3.    Press   purge   button  as 
you  pu..  mouth  piece 
in  mouth* 
Observe  students  and  correct 
mistakes . 


Student   Rep  Step  - 
Regulator  clearing 
procedures . 
A.    Double  hose. 


1 
2 


Submerge , 

Remove  mouth  piece 
from  mouth  and 
f  1  oc*d . 
3.   Place  mouth  piece 
In  mouth. ]o*^ 


(X4) 


OUTLINt  Ot  INSI'HUCTION 


INSTRUCTOR  ACTIVITY 


ERIC 


tt.    single  hose 
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STUDENT  ACTIVITY 


4. 

Roll   to  left  aide. 

5. 

Squeeze  off  the 

inhalation  hose 

(right  hose) 

6. 

* 

Blow  through  t  he 

nouth-plece  which 

forces   the  water 

out   the  exhauBt  tube 

(left   hose ) . 

7. 

Releaae  inhalation 

hose  and   take  a 

flhal low  breath . 

The  re  may  be  water 

still  trapped  in 

the  mouthpiece  « 

8. 

If  water  renaina. 

blow  agaln« 

B.  S 

ingle  hose 

1 

•   Submerge  .  JCJO 

1^ 

OUTLINE  OF  INSTKUCTION 


IX.    Inutriictur   Kep   Step   -  Water  ttntry 


ERLC 


INSTRUCTOR  ACTIVITY 


Instructor  Rep  Step* 
Wat  e  r  entry 

A.    Ctep   to   the  edge  of 
the   pool   In  SCUBA 
gear  . 

B.  One  hand  holding 
mask  and  regulator* 

C.  One  hand  holding  waist 
strap  of   SCUBA  har.rss. 

0.    Leaning  slightly  for- 
ward .'^^^ake   a  large  step 
Into  the  pool . 


STUDENT  ACTIVITY 

2 .  Remove  nouthplece 
f ron  Bou^h  to 
flood. 

3.  Press  purge  button 
as   you  put  mouth- 
piece  In  mouth* 

Students   observe  on 
edge   of   poo  1 . 


(16) 
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OUTLINti:  OF  INSTKUCTION 


X.    Student    Kep   Step   -  Water  entry. 


INSTRUCTOR  ACTIVITY 

E.  Check   out  buddy 

F.  Signal  supervisor 
okay . 

Observe  students  and 
correct  mistakes. 


ERIC 


STUDENT  ACTIVITY 


S  tudent   KepS  Cep  -  Water 
Entry, 

A,   Step   to  the  edge  of 
the   pool    la  SCUBA 
gear . 

One    hand   holding  maak 

and  regulator. 
C*  One  hand  holding 

walat   Btrap  of  SCUBA 

harneaa • 
D.    Leaning  a  lightly 

forward»    take  a 

large   atep   Into  the 

pool , 

E*   Check  out  buddy-strapa 
reaerve- leaks. 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


XI.    Instructor   Rep   Step  -  Swinmlng  in 
SCUBA 


XII.    Student    Rep   Step   -   Swimming  In 
SCUBA 


XI.   Instructor  RepStep- 
swimming  In  SCUBA 
A.   Explain  proper 

swimming  technique  a 
and  denonacrate 

1.  Legs  straight. 

2 .  Arma  at  a Ide  * 
A.    Observe  Students  and 

Correct  mlstakea 


XIII.    Summary  XIII  Quuatlon  Students 

on  why  we  did  the 

.J 

above  steps  and 


I  ^^-7 

answer  any  questions 


(X8) 


STUDENT  ACTIVITY 
F.   Signal  supervisor 
okay  • 

XI.   Instructor  Rep  Step  - 
Swimming  In  SCUBA. 
A.   Llaten  and  observe 

from   the  aide  of 

the  pool* 

Student  RepStep  - 
Swimming   in  SCUBA 
A.   Comma n  ce  Swimming 
using  proper  tech- 
niques until  pro- 
f  icient . 
Ask  questions  as  neces- 
sary.  Respond  to  ques- 
tions aa  directed^ 

1:JSS 


OUTLINE  OF  INSTRUCTION 

!•     Introduction  CO  the  lesson; 
A.     bstablleh  contact 

Establish  readiness: 

1  •     Personal  experience 

C.      btitabllsh  effect. 


jjVEKVIEW;      Upon  completion 
of   this    lesson  you  will  be 
able   to  demonstrate  pro- 
ficiency   In  buddy  breathing. 


ERLC 


INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

I. A.    Introduce  self  and 
topic  * 

B.  Get  students  ready 
to  learo^ 

1 •   Mo  tl vat e • 

C.  Bring  out  the  need  and 
value  of   the  material 
being  presented. 

D.  State  learning 
objectives • 

E.  State   Information  neces- 
aary  to  guide  student 
conduct  during  the 
lesson « 

1 .  Quest  ions • 
2/  Testable. 

(19)  l:]cq 


oiTMME  OF  i:isTnnrTio\' 


T*:sTnirTon  apttvity 


STTrnnrrr  activity 


K     Buddy  hrearhlni*  Is  btrlctly 


Explain  to  FtUilents  how  each 


Students  line  up  at  the  shal- 


an  emergency  proirediire  (loaa  of 


oercliie  Is  to  con^lucteiL 


low  end  of  the  |>ool»  and  listen 


air  or  other  naif unctloii)  .    Thar  closely 

mttBt  he  practiced  in  advance  of 

the  need  ao  that  every  diver 

la  thoroughly  familiar  wlrh 

the  procedure*     Itf«*  a  shall p/,  of 

of  a  buddys*  air  supply^ 

a.     nemain  calm  and  sinnal  the  Hemonstrate  procedures  as  Ohservc 

prohlem  to  the  buddy  hy  discussed 

pointing  at  your  nouthplc4:c, 
h.     no  not  firah  for  the  huddyn* 

mouthpiece.    The  diver 

places  hia  hand  over  the 

hand  which  the  buddy  l^i 

lis  inn  to  hoLI  the  nouth- 

piece. 


1371 
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OWIJNE  OF  INyrRUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

The  diver  aiiU  IiIb  buddy  ^ 
tiltould  liuld  in\  Lo  each 
oilier  by  grad|kliig  a 
at  rap  or  free  arm* 

c.  The  buddy  muat  make  Che 
tlrat  ittuve  by  taking 
the  ttkiuthiilece  trom  hla 
iiKJUth  after  lakiii)*  a 
btealh  and  |iaBalng  It 
til  the  dlver.     The  di- 
ver will  then  guide  It 
til  hla  iwjuih.     biith  dl- 
vera  will  lualiitaln  di- 
I'ui  t  hand  i!ontact  on  the 
imnith|>iei:e. 

d.  The  mouthpiece  laay  have 
1 looded  dur Ing  t  he 


1  l^O 
(21)        i  - 
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OmXlNl!:  OK  INSnRtlCTlUfi; 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


trttntffer.     It  miittt  be 


Einplmslze  CAUTIONARY 


cl«*ored  either  by  uue  of 


Measures 


the  purge  button  (eingle 
hose)  or  exhaling  sharp- 
ly befute  a  breath  is 
taken, 

e.       The  diver  tihouid  take  two 
full  breaths  (exercising 
caut Ion  In  the  event  that 
all  of  the  water  has  not 
been  purged)  and  hand  the 
mouthpiece  back  to  the 
buddy.     The  buddy  should 
then  take  two  breaths,  and 
the  cycle  Is  repeated. 

f*      The  diver  taking  the  breatVis 
may  become  more  bouyant  than 
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ERIC 


oirri  irir  or  i\'STnurTTO!i 


INf^T'^rrrm  ACTlfTTY 


STl-OETT  ACTIVITY 


the  other*    The  divers 
nu8t  he  careful  not  to 
drift  away  from  eacli 
other.     If  using  a  double- 
hose  regulator  the  mouth- 
piece ?«AY  be  kept  allphtlv 
hipher  Chan  the  reptilator 
HO  that  free-flowing  air 
ulll  keep  the  mouthpiece 
clear* 

K*     The  divers  should  repeat 

the  hreathlnp  cycle  and 

estahlltth  a  (Smooth  rhvthm* 
\ 

Mo  attenpr  should  Ne  made 
to  Aurface  until  t!ie  cv* 
clc  is  stabilized  and  the 
proper  nlitnaln  have  been 
exchanred. 


ERIC 
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OITI.tNE  OP  INSTPIimoN 

li»    Durlnff  ascent  thit  diver 
without  the  mouthpiece 
tfllST  exhale  aloMly  to 
offaet  the  effect  of  de*^ 
creasing  pressure  on  the 

2,    Instructor  Hep  Step 


1,     Student  Pep  Step 


iKsrM^rron  activity 

FyTPFNr  CAITIOK 


STl^ENT  ACTIVITY 


Oueatlons 

Instructor  Pep  Step 
a*    Tv-o  Instructors  suhmerge 
demonstrate  the  front 

Dp  front  metliod 
l>.     Side  to  side  nethod 
c.    Pip.fiy  hack  method  of  8wlii>- 

miOR  ulch  the  diver  who  lost 

air  on  the  hack  of  the  diver 

v'ho  hns  air. 
Student  Pep  Step 


Instructor  ^ep  Step 

a.  Student  Subnerge  and  observe 
closely. 

b.  Ask  Oueatlons  on  completion 


Student  Fep  Step 


<2«) 


olT^I^:^  ok  irisT'MUTio*: 


I  :piiM:rTOP  apttvity 


STUPFrrr  activity 


fi.  Observe  8tii«lent3  closely 
li,     Porrect  njstakes 


Ones t Ions  on  whv  v;e  con- 


a.     Students  suhmer)!e  and  com- 
mence Ituddy  breatliinK  uslnp, 
the  front  to  front  method, 
Continue  until  proficient. 

!>.     Use  tite  side  to  ulde  method 
lint  1 1  proficient , 

Cp     Vee  the  plp.f^y  hack  roetliod 
swlmnlnf;  around  the  pool  un- 
til proficient* 

'*ecap 


ihicted  this  exercise. 


11  ►**  ^# 
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OUTLINK  OF  INSTKUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


U     Ascent,   Emergency   (Ditchintj)  .     Explain  to  the  students 


Students  line  up  at  the 


It  a  diver  is  suddenly  witli-      how  the  exercise  is  to 


shallow  end  of  the  pool 


out  air  or   it  his  SCUBA  is 


be  conducted. 


and  listen  closely. 


entantjled  he  must  make  an 
emercjency  free  ascent.  The 
proper  procedure  is: 

a.  1)1  tch  weiyJit  belt. 

b.  If  the  SCUBA  lias  become 
entanyled  and  must  be 
ditched,    trip  the  quick 
release  ljuckles  on  the 
waist  and  one  shoulder 
strip   (left  shoulder 
preferred  for  single 
hose  rerjulator)   and  roll 
the  SCUbA  oft  the  other 
arm.     An  alternate  method 
is  to  trip  waist  strap 
and   flip  the  SCUBA  over 


OUTLINE  OF  INSTKUCTIUN  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

the  head  and  pull  out  from 
underneath.     Exercise  care 
that  hoses  do  not  tangle 
on  the  neck.     Some  sinyle 
hobe  unity  have  neck  straps, 
they   tend   to  complicate  the 
ditching  i>rocedure  and 
should  not   bo  tised. 

o,    nevi:h  ditch  the  scuba  emphasize 

UNLESS  ABSOLUTELY  NECES-  ^ 
SAHY.     During  ascent,  the 
pretisure  differential  be- 
tween the  air  in  the 
cylinders  and  the  air  in 
tike  medium  pressure  chamber 
of  the  recjulator  will  in- 
cic<isc.      ihib  may  permit 
sointi  ot   the  air  remaining 
in  thti  cylinders  to  be 

Lis  I 


OUTLINE  OF  INSTRUCTION 

supplied  to  the  diver* 
d.     If  a  diver  is  unconscious 
and  his  buddy  has  trouble 
carrying  him  to  the  surface, 
he  inay  inflate  his  life  vest 
to  1  icjhten  the  load  the 
buddy  should  never  lose  dir*- 
ect  and  secure  contact  with 
the  diver* 
e*     During  Ascent  -  Exhale 
continuously.     Let  the 
expanding  air  in  the  lungs 
freely  escape. 

2«     Pool  Procedures 

a.     In  a  seated  position  the 
diver  pulls  the  quick 
release  straps  on  the 
SCUBA, 

(I)   WdisL  strap  -  for  over 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


EMPHASIZE:  Give  example 
of  embolism  to  get  point 
across . 

QUESTIONS 
Poo 1  P  roce  dure  s • 
Explain  pool  procedures 
for  ditching  and  donning < 


QUESTIONS 


ERIC 


1HS2 


OUTLINE  OP  INSTRUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

the  head  removal. 
(2)  Waist  and  left  shoulder 
straps  -  for  off  the 
right  shoulder  removal.^ 

b.  Holding  the  manifold  with 
one  hand  tiie  diver  pulls 
the  SCUBA  up  and  over  the 
head  while  guiding  the 
tanks  with  the  other  hand. 

c.  Once  over  the  diyers  head 
lie  shifts  his  grip  to  the 

ter    of  the  tanks  and 
low**»-^=  them  between  his  legs. 

d.  Release  the  weight  belt  and 
place  on  the  SCUBA  below  the 
waist  to  hold   it  on  the 

lx:>t  t  om. 


ERIC 


OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY 

e.  Shift  to  d  face  down  position ^ 
Legs  away  from  the  SCUBA, 
keeping  as  low  as  possible 

to  prevent  free-flow  of 
regulator . 

f.  Staying  as  low  as  possible 
remove  swim  fins  and  place 
one  under  each  cylinder, 
to  prevent  them  from 
floating  away, 

g.  The  diver  tiien  removes  his 
mask  and  places  it  on  top 
of  the  SCUBA • 

h.  lie  then  takes  a  breath, 
turns  off  his  SCUBA  and 
tucks  his  mouth  piece  under 
the  man  i  fold . 


OUTLINfc:  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


i.     The  diver  assumes  an  upricjht 
position  and  commence  exhal- 
ing and  starts  his  ascent, 
lie  must  continuously  exhale 
during  ascent. 

j.     Breathe^    submerge  and  don  QUESTIONS 
in  reverse  procedure  of 
d  i  tch  i  ng • 

3.     Instructor  Rep  Step  Demonstrate  each  step  in  Submerge  and  observe 


proper  sequence* 


instructor. 


a . 


Submerge . 


b. 


Assume  sitting  position . 


c  . 


Unfasten  waist  strap . 


d. 


Lift  SCUBA  over  head  and 


place  in  front,  between 


legs  ^ 


ERIC 


OUTLINE  Of    INSTHi.TIuN  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

e.  Remove  weight  belt  and  place 
over  SCUBA* 

f .  Assume  face  down  position # 
iremove  swim  fins^  and  place 
one  under  each  cylinder. 

g.  Ilemove  face  mask  and  place 
on  top  of  SCUBA, 

li.     Take  a  ureatii,  turn  off 

SCUBA  and  place  mouthpiece 

under  the  manifold . 
ip     Stand  up,  oegin  exhaling  and 

begin  ascent  exiialing  con- 

tinuously  to  the  surface » 
j.     Get  a  creatn  of  air  and 

submerge . 
k.     l>on  equipment  in  reverse 

order  of  ditching. 

13S 


OUTLINE  OF  INSTKUCTXON 

t 

4,     Student  Rep  Step 


INSTRUCTOR  a6tIVITY 

Student  Rap  'Step 

Obse^v;^  students  in  ditching 

and  xlonning  Iji  the  shallow  end 

of  the  pool  • 


Instructor  will  Insure  that 
student  is  exnaling  prior  to 
leaving  bottom  of  pool  and 
that  he  continues  to  exhale 
all  the  way  to  the  surface, 
QUESTIONS 


FRir 


STUDENT  ACTIVITY 

Student  Rep  Step 

a.    Together  with 
buddy  commence 
practice  ditching 
and  donning  in  the 
shallow  end  of  the 
pool  using  proper 
sequence . 

b*  After  both  buddys 
have  successfully 
completed  ditching 
and  donning  in  the 
shallow  end^  move 
to  the  deep  end 
of  the  pool  for  more 
practice • 
QUESTIONS 


T.\SK:     <;fTHA  "^Rt»ASSMR>r^  (A. 7.  '♦hast  ITT) 


ITilT:     ...  snrBA 


3. 


\m  1  mer^her  of  1  zCaw  using  op^n  circuit  S(7'BA  cqulnrent. 
In  a  "Wlianin?  pool,  student  divers  vlll  remain  suhrier',et! 
while  respondln«»  to  instructor  Imnosed  enerpencv  si  tuntitn^, 


CCNDITIO^S ; 


1.  EnVlRONWETT 

3.  EQUiP^iErr 


4. 


OTHES 


1. 


TIME 


EQUIPMENT 


L-TIT  1 

^wlnrinf;  Pool 

deepest  area  at 
least  nine  feet 

1.  Ooen  Circuit 
srn'BA  cear 
(Double  Hose 
_J?e5Tulator^^  

1 ,  W^naln  stihTT»er* 
j^ed  until  exercls^ 
Is  ov^r  or  both 
team  metnher^  ex- 
haust their  pri- 


>rnne 


t.    Te.ma  will  Hal's  n  normal  wactr  ancry  -  .ilr  valv#  securet!  at 
the  senp  valve,  face  mask  on  Che  bottom  of  the  pool  at  the 
deepest  part. 

a.    After  entr^',  divers  turn  air  on,  clear  ref»ulator. 
S.    "ecover,  clear  and  don  facewaak. 

c.    Team  n#»rther^  checV  ench  other  for  ef^ulpmcnt  allr.nment 

.ind  operation.    V.ike  adj ustments  ok  necensar". 
.1.    After  detemlnine  everythlnc  Is  '*r,o'\  hoth  tean  menher«^ 
slirnal  ?he  Instructor  and  win  off  .ia  ;»  tear, 
f.    "^CTrs  "in  clrrlc  chi»  pool  tn  ,i  ootmter-clockvlse  H  recti  on 

riwnnlnlnf^  ^Mhnerr,<*d, 
'*.    Tean  merhers  vlll  Ignore  any  activity  ref-ardlnp  other  te.irs. 
At  no  tlwe  will  tean  newbers  engape  In  harraaament  of  ntSer 
teams. 

'..    Team  m«nh«r«»  will  assist  each  other  durlnp,  the  eferj-ency 

situations  which  will  hi»  Irposed  hy  the  Instructors .  Rererher 
this  Is  thfi  culDlnatlon  of  your  SCUBA  tralnlnj?  In  the  poo:,  and 
such,  U  testlnj^  -on  on  your  acquired  skill  and  hnowlfdre  '^f 
sa'BA  enulpnent  jnd  "our  understanding  of  energencv  prnce.ltircs . 


1.     '^ollowlni^  situations  are  to  he  Inposad  on  the  student  divers 
In  order  to  test  their  knowledce  and  skill.  Tnstructori* 
'?hould  not  hecone  qo  overly  enthusljscic  durlnj;  harr.issnenr 
that  there  would  be  a  nosslhllitv  of  equipment  dnnape  or  nn 
accident  lnvolvln;»  n  -^tudeat.     KKEP  THK  STTt'ATTnv*?  t?p;\LTCTTc. 

1.  ^lood/Renove  Facenask 

h.  Loss  of  ilr  (hv  squeezint!  hose  or  securint*  valve) 

c.  fndo  straps  on  the  cvllnder  harness 

d.  Toss  of  wftlr;ht  helt 

e.  r.oss  of  win  fins 

f.  Ruddv  Rreathlnp 

ft.  Mfe  T.ichet  Infljtlon  (T.ast  Resort) 


no 


This  exercise  aids  the  student  In  dcveloninn  confidence  in  himself 
ns  n  <;nTBA  diver  .ind  in  his  aquipnent. 

SKTU5T  \'n:T)FTl: 

"roflcTlcnc"  In  the  use  of  ^a'BA  enuipment. 


1    *         >  'V 


15.33 


1.  T^o  noe  black  nut  facMia^ks. 

2,  At  leant  ono  tuawhar  of  a  caan  rauat  have  air  at  all  times, 
1.    tJhen  hnth  caan  mamhera  ara  on  rtaarva,  dlvara  will  orally 

Inflata  chair  Ufa  jackati,  coma  to  tha  surface,  and  swlin 
un*ll  the  h.-irraaaif^nt  exarelfle  la  completed, 
4.    <!tudent  Hlvern  ate  not  allowed  to  rest  on  the  side  of  the 
swlmnlnp  pool  (In  or  out  of  water)  «t  any  time  during; 
harraflsment. 
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rASiCs    SITtCLE  FLANGE 


CT^IT^  DESCTI?TTCN: 


Pipe/  ^ftfi^ride 
Section  Gasket 


ntver  descends  to  the  boccom  ,  dlsassemhles  and  reassem- 
bles, with  gasket,  the  Single  Flange  Project. 


CONDITIOMS; 


ERIC 


5T.\NDA1«3S 


1.  ENViRQtmE:rr 

2.  DEPTH 

3.  equtp?ie:tt 


4,  OTHER 


1,  PERFORMANCE 


3.  EQUIPMENT 


UNIT  2 

open  Water 

at  least  30  feel 

Le. Open  Circuit 
SCUBA  gear. 

2,  Tool  baK  (i  2 
open-end  wrench 

eSe 

Mone 

(37) 
i  ^^^1 


None 

Within  20  minutes 

1,  Bench  marks 
allr;ned. 

2.  At  least  six 
nuts  and  bolts 
wrench  tight. 

- 

t 

1*  DlflMacnhllng: 

«.    D«iic«nd  projtct  to  th«  boetooi, 

h.    niv.r  dearanda  to  boetoa  uslnf>  descant  line.    Uaa  proper 
visual  slRnaU.upon  anttrlng  the  water  and  Une-pull 
slRnala  whan  leaving  the  surface  and  thereafter  until 
returning  to  the  surface. 

c.  Diver  rerwvea  nuts,  boits  nnd  Ka«k«t. 
(1)  Put  nuts  flnd  bolts  in  the  tool  bajj. 

d.  Use  Une-pull  signals  and  send  for  square  nark. 

e.  Secure  flasket  to  square  mark  and  send  It  topside. 

f.  Recover  gasket  from  topside. 

2.  Reaasemhllnf»; 

a.    '^eassewhle  flange  In  reverse  order  making  sure  bench  marks 
are  aligned  and  gasket  Is  In  place. 

WHv  no  IT: 

forTw«;J  lllnVn""'  "'.J'  the  requirement 

ror  a  water  tight  flange  fitting. 

1.  Baste  mechanical  skills. 

2.  Be  able  to  overcome  Che  restrlctlona  created  by  the  SCTBA  systen^. 
SPECIAL  INSniTTCTTONS: 

^'  ^«  °"  and  has 

incaced  the  projtct. 

2.  stops  when  the  diver  sls^nals  for  the  project  to  be  hauled 

'*     [hrdlve"''  """"  °"  signals  throughout 


(13) 


DITCC  T?.Vi:iX:iC  ST.Cn)ABPS 

worn  PATCH  ™jT:rT  ^"^^^   ^'  ^a'BA 

3. 


Cr^^!lAL  DESCHIPTIOIt;    Plvcf  moves  and  replaces  a  strong;  had-  In  a 

Tortker  Patch. 


C0NPITIQV5 ; 


1.  ESTTTRCNMENT 

2.  DEPTH 

3.  EQUTP?«Err 


4.  OTHER 


ST.ytDARDS ; 


1.  ?ET170R!1ANCS 


2.  Tl^ffi 

3.  EQUIPMENT 


ERIC 
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L'^TTT  1 

UNIT  2 

Open  Water 

at  least  20 
feet 

1.  Bpen  circuit' 
SOJBA 

Mone 

1 

within  10  nlnucei 

1.  Patch  proper- 
ly seated. 

I3.Z1 


1.  Pl.ico  tht  project  on  th«  bottom  on  a  project  whip. 

2,  ni^«r  dMctnda  to  botton  and  Ucatat  tha  project. 
1.    Btvar  ra«wvaa  two  wing  nuta  frpm  patch  studa. 

4.  nivar  ranovaa  th«  strong  b«el:, 

5.  !)lvor  raquaata  aquart  marjeTfroB  topaldo,  aacuraa  atrong 
V>xck  tn  aquar*  Mrk  and  aanda  It  topalde. 

^mcmt^  atronr  back  from  topalda  and  raaaaenbla  project. 


WHY  TX>  T*: 


Gives  student  experience  securing  too^r  patch  such  aa  are 
uaed  In  port  holes  during  salvage  operatlona. 


1.     T'aalc  nechanlcal 

1.    Tine  starts  when  diver  reports  that  he  Is  on  the  bottoit?  (via 

Ung-pull  signals), 
1.    Tlpe  stops  when  diver  reports  chat  he  Is  leaving  the  bottom. 


1 


ERIC 


ASX:    TWO  ^AM  mftnf 


GIINE'RAL  DESCTITTICMi    nivers  loc«C«  and  reassemble  a  double  flange  . 


1038 


CONDITIONS: 


STANDARDS : 


ERIC 


1.  Dm^iQNMDrr 

2.  DEPTH 

3.  EQUi?>DE:rr 


4.  OTHER 


1.  PERFOFMANCE 


2.  TM 

3.  EQUIPMENT 


t.^ITT  1 

UNIT  2  

ITNTT  3 

Open  water 

feet 

1.  Open  rircult 

sruBA 

2,  Tool  Baj> 
"3.  Wrenches 

Mone 

(il) 


within  25 
minutes 

Seven  nuts  and 
boU«  arc  to  be 
wrench  tight  * 

!•    Place  project  on  Ch«  bottom  on  a  project  whip. 

2-    Two  divers  dMctnd  to  the  hot  ton  and  locate  project* 

a*    TUvers  will  use  proper  llne^pull  signals  throughout  dive. 

3.  Kach  diver  dlsaaaemblee  a  flange  and  rettovea  the  rubber  gaaket« 

4.  Diver  ^1  requests  a  square  nark  from  topside* 

5*    niver  '1  secures  hnth  gaskets  to  the  square  mark  and  sends  them 

topside* 
A*    Recover  gaskets* 

7.    Both  divers  replace  and  secure  the  gaskets  with  ten  nuts  and  bolts < 


Wmr  DO  IT; 


Teaches  the  student  diver  team  work  while  aaaemhllng/dls Assembling 
pipe  sections. 


1.  Time  starts  when  hoch  divers  report  that  they  are  on  the  bottom, 

2.  Tlree  stops  when  diver  ^1  calls  for  the  projecc  to  be  hailed 
topside* 

3.  Ins tractor  pust  insist  on  proper  line-pull  signals  throughout 
the  dive* 


NAVAL  SCHCX)L  DIVING  AND  SALVAGE 


SCUBA  DIVER  A-433-.u23 

SECURITY  CLEARANCIS:  NONE 

LESSON  TOPIC  4.9     -  Night  Bottom  Search 

8  Hours 

INSTRUCTIONAL  MATERIAL 

U.S.  Wavy  Diving  Manual^  Volume  I 

Student  Guides 

NAVSHIPS   INST,    9940. 16A 

Open  Circuit  SCUBA 

Face  Mask 

Swink  Fins 

Wt  t  Suit 

W  ight  Uelts 

I    fe  Vest 

K.  ife 

Flare 

Strobe  Ligiit 

Cylinder  and  Man i told  Assembly 
Regulator 
Depth  Gauge 
Diving  Light 

Circling  Line   (Buoy,  Buoy  line 

weight,  swim  line) 
Jackstay  line   (2  buoys,  2  buoy 

lines,   2  weights,   swim  line) 
Tending  Line 
Object  of  Search 

TERMINAL  OBJECTIVE 

1.  When  the  student  completes  this  course, 
he  will,  in  open  water,  at  night,  using 
open  circuit  SCUBA,  as  a  member  of  a 


TERMINAL  OBJECTIVES  (CONT'D) 

two-*inan  team,   recover  a  specified  object 
from  a  depth  of  at  least  30  feet  using 
a  circling  line,  within     thirty  minutes* 

ENABLING  OBJECTIVES 

1,  Orally  DEFINE  terms  used  in  circling 
line,   jack  stay  and  surface  tended 
methods  of  bottom  searching  using  open 
circuit  SCUBA. 

2,  Orally  EXPLAIN  the  usage  of  the  circling 
line,   jack  stay  and  surface  tended 
methods  of  searching* 

3,  DEMONSTRATE  procedures  for  assembling 
equipment  and  setting  a  circling  line. 

4»     Using  circ^ling  line  and  jack  stay 

techniques,  CONDUCT  searching  exercises 
during  daylight  hours,  recovering  a 
specified  object  from  the  bottom. 

5.     Use  proper  surface  tended  searching 
procedures  and  signals  during  open 
circuit  SCUBA  training  activities. 


1401 


O 


ERIC 


l.KSSON  TOPIC  4.y  Night  Hot  torn  Search  (Cont'd) 
CRITEKION  TEST 

1.     Open  water,  at  ni9ht,   usin.,  open  circuit 
SCUBA,   as  a  member  of  a  two-man  team, 
recover  a  specified  object   from  a  depth  of 
at  least  JO  feet  usinq  a  circling  line 
within  thirty  minutes. 

HOMEWORK 

Volume  C,   St  u<1eiit  Guide,    Information  Sheet 

4-9-1  I  thru  4-y-5l;   Assiyiunent  Sheet  4-9-lA; 
Job  Sheet  a  4-9-1 J   thru  4-9-5J. 


I 


OUTLlNi:  OF  INSTRUCTION 


INSTRUCTORS  ACTIVITY 


STUDENT  ACTIVITY 


1.      I  lit  I'odui!  t  1  oil   to   Che  lestton 
A*      ttitabllsh  contact 
b*      EatabllBh  reading 

I*      Personal  experience 
Kttlabllsli  effect 
I).    i)VEKVIi:W:    Upon  bucceuaful 
completion   of    thla  lesson 
you   will.    In  Open  water, 
at    nlglit»    using  open  circuit 
SCUBAp    aa   a   meniber   of   s  two 
man    teaiu,    recover   a  specified 
object    ^^om   a   deptli  of  at 
least    )0   feet    using   a  circling 
1  Ine.    within   30  mln* 
lI*rresentatlon 

A*       i  main    ueac^ching  methods* 
/  I.      Tended   search  -  small 


I,      Introduction   to  the 
lesson • 

A.    Introduce  self 

and   t op  i  c . 
U,    Oat    studen?:s  ready 

to   learn . 

1  *      Hoti vate . 
C.    Bring   out    the  need 

and   value   of  the 

material  being 

present  ed . 


to   Antermediate  areas 


ERLC 


(1) 


OUThlNE  OK  INSTKUCriUN 

^A.      Hetttrii:tud  by 

lengtit   ot  tending 
1  ine  * 
b.      KebtricteJ  by 

plaCetuent    of  diving 
placform. 
2.      (Mtcllng    line  aearch 
'       a.      Small    to  Intermediate 
areas  . 

b.      Tended   or  untendt^d* 
')*       lack    btay  bearcb* 

a.       Intermediate  to 
longer   a  r t  a  a  * 
U*      Tended  ae^rch. 

1.      Surfaced   tended  from 
diving    |i  I  a  t  f  i>  rm  . 
a*      Ube   atand4.rd  Navy 
b  e  a  r  c  li  1  n  g   a  1  g  n  a  1  b  • 


INSTRUCTORS  ACTIVITY 


STUDENT   ACT  IV  I TY 


Use  chart   to  show 
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Observe   and  take 


notes   as  necessaiif 


ERIC 


(2) 


UUTI.INK  OF  INSTRUCTION 

b*    Teiidiug    line   -  long 

enough   to  cover 

deurcli  area 
i  .    Tend  Ing    I  Ine  kept 

taut* 

il  *      Anuwer   all  Bigualti. 
C -      Ci  rr 1 e    line  aearch 

1.      heacribe  componentB- 
a  -      Buoy   -   p  u  r  c  h  a  a  e 

or  improvised, 
li  ,      Buoy    line   -  sirimg 
enough   to  retrieve 
c lump* 
c ,      Clump    -  hand 
hoi Bt able  * 
( 1 )    Heavy  enough 
diver  wQi/t 
atcideutly  drag 
It  . 


ERLC 


INSTRUCTORS  ACTIVITY 


STUDENT  ACTIVITY 


Illustration.  Locate 


each   c  oiapone n  t 


OUTllNK   OK  INSTKUCTION 

it.    Circlfef    line    or  bwIiu 
line. 

(1)  20"    long  (ours) 

(2 )  Knot  ted  every  5 
(j)    Must    rutatii  fre 

oil    buoy  line, 
c.    160^*   iiijrker   buoy  - 
liahd   moveab  le  . 
2  .      r^uLhod    1  . 

a.      Diver   debiends  on 

b  u  t>  y  line. 
l»  .      I. o  c  a  I  c  £>    b  w  i  m  line, 
i  .      Diver   6  e  a  r  ^  he  b , 
)60^*   bweep  on 
let  knot, 
d  .      Diver   moves  out 
to    2nd  knot 
(I)    Se.*r*  hea  360" 
w  e  e  p  . 


INSTKUCTOh  ACTIVITY 


STUDENT  ACTIVITY 


Show   on   chart . 


(4) 


OUTLINE  OF  INSTKUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


«.      Continue  until 

object  is  found, 
i.     Muthod  2. 

a.      Diver   duHcenda  buoy 
line. 


ERIC 


l>  *      Locates   Bwlm  11 


i.      Swims   to   last  knot. 
<1  .      Commencea   360^  sweep* 
(1)    Searching  A 

dragging   Bwlm  line 
low>    attempting  to 
snag   object . 
e.      Move    In   1   knotp  after 
each   360^   sweep,  until 
object    Is    f  ound • 
Method  3. 

a.      For   good  vlsablllty 
only. 

h.      One  diver   swims  at 
2nd  kno t , 


OUTl.  INt:  OF  INSTRUCTION 


INSTKUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


i:.      Other   diver  dwlinb 

at    A  t  li  knot, 
il.      Ulveru   Hicike    3  60^  sweep 
i).       lack    btay  bearch* 

1*    Deucribe  components. 

a.      2''buoytt    -  purchautid 

or  iniprovlbcd. 
I).      2    buoy    lines   ^  strong 
enough    to  return 
clump, 
c -      2    clumps    -  hand 
hi)  1  s  t  ab  1  e  . 
( 1 )    Heavy  enough 
diver  won't 
accldently  drag 

d.      J  dc:  I;  St  ay   or  search 
line. 

(I)    hong   enough  for 
desired  searctt* 


(6) 


OUTMNt  Ot    INSTRUCTION  INSTRUCTORS   ACTIVITY  STUDENT  ACTIVITY 

(2)    Uotldm   coiid  1  r  lonti  , 
vielbl  li ty   Inf  lu- 
iifice  lengcli* 
2.      Method    1    -  Rectangular 
e  a  r  c  h  « 

a*      Diver   deucuiidti   buoy   01  ^ 
U  .      Searcha   along  Jackstay 
line    to    buoy      2 . 

c.  Moves    Bui)y   §2  In 
direction   of  search 

d.  Search   back    to   buoy  ^1* 

e.  Moveb    butiy    tfl    In  direc- 
tion  of  aearcli. 

1-      Contlnui.   until  object 

is   recovered . 
g*      bistani^e   buoy   ia  moved 

Is    influenced  by: 

(1)  Bottom  conditioub 

(2)  Visability. 

ERiC 


tiUTLINK  OK    INSTRUCTION  INSTHUCTOKS   ACTIVITY  STUDENT  ACTIVITY 

_  3.      Method   2   -  Circular 

S  e  a  t  c  h  . 
a  .      Uuuy   II  i 

titatlonery. 
I).      Buoy   12    Is  mobilt^. 
i:  •      Diver  descends 

buoy  11 
d •      Searches   out  to 

Huoy  #2- 

Move   buoy    1 2  In 

direction   of  search, 
t.  SearchbacktoBuoylfl 
g.      Search    back    to    Buoy  §1 

Move   buoy   H 2    In  direction 

oftiearch  \ 
i  .      Continue    until    o  b  j  e  t:  t  la 
found   or    360^  uweep. 


(8) 


OUTLINE  OK  INSTKUCTION 


INSTRUCTORS  ACTIVITY 


STUDENT  ACTIVITY 


111.    Open   w<itt;r  t:valutloni» 
A.      C i  rcl  i  n*j  1  ine . 


14'  I 


111*   Open  water  evolutlonb 
circling  line 

1.  Transport   Btudenta  fo 
search  area 

2.  Drop   search  object 
Into  area 

!)  .      Comme  nee    t  i  ine 

A.    Stop   time  when  diver 

arrives   on   the  surface 

wl th   the  obj  ec t 


(9) 


A.    Circling  line. 

1.  Prepare  equipment. 

2.  Drop   weight  with  buoy 
line   and  buoy. 

3*    Dlver(s)    enter  the 
water   and  awim  to 
the  buoy. 
A.    Signal   okay  &  descend, 
5.    On  arrival   at  weight 

attach   swim  line. 
6  .    CoQiroenc e   one   of  the 
searches    In  the 
present  a  1 1  on , 
7*   Upon   finding  object 
attach   line  and  bring 
to   the  surface. 
8.    Have   next   diver  ready 
to   go  wtien  diver 
comes  up  ladder. 


In 
o 


ERIC 


1412 


OUTLlNt:   OF  INSTRUCTION 


iNSTRUCTOR  ACTIVITY 


b.      Jack    titay  tiearch 


B.    Jackstay  search 

1.  Transport  dlverb 

CO   the   search  area. 

2.  Manuever  boat  while 
laying  Jacktttay. 


1 1  \ 


FRir 


3.    Drop   search  object 


in  wate  r , 


(10) 


STUDKNT  ACTIVITY  f"^ 

in 

Continue   until  all 
divera   have  made 
a  search* 
Jackstay  Search 

1,  Prepare  equipment. 

2.  Lay   Jackatay-  Drop 
No.    1  weight  with 
buoyline,    buoy  and 
Jackstay   line  attached. 

3*   When   line    is   payed  out 
lower   No   2  weight  over 
tl\^   side.    Keep   a  strain 
on  buoy   line   until  all 
slack   is  out   of  the 
Jackstay   line,  then 
let   go   of    the  buoy  line 
with  buoy  attached* 

4.   Divers   enter   the  water 
and   swim  to   the  buoyi 


14 '.4 


OUTLINI-    IN  INSTRUCTION 


1 4 '  ;> 


* 


INSTRUCTORS  ACTIVITY 


4.    Kecover  dlverCs) 

when  on   the  surface 


iSTUDENT   ACT  IV  I  T Y  • 
Signal   okay  and 
8u  blue  r  ge  • 

5*    Commence  search  as 
pre   planned.  Moving 
weights    In   the  pre- 
planned direction. 

6.  On   locating  search 
object,  surface* 

7.  Next   diver(s)  be 
ready   to  go  when  the 
f  1  rst    bet    comes  In 
Lo   the  boat. 

8.  Continue   until  all 
divers  icake   a  search. 


(11) 
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TASK:    STCVT  UNDFTWATTH  SEARCH 


AL  DESOtlPTIOH:     Surface  tethered  SCUBA  diver  recovers  an  object 

from  the  bottom  during  the  hours  of  darkness, 
usioR  a  modified  clrdlnR  line  technique. 


CCNPITICTS: 


CT  1 


I. 

ESVTxaiMErr 

Open  Water  ' 

2. 

DEPTH 

at  least  30 
feet  ^ 

3. 

EqUCTMEST 

1,  Open  Circuit 
SCUBA 

4. 

OTHEII 

1.  At  night 

2.  Surface 
Tethered 

.VNDARDS : 

1. 

PEKTORMANCE 

1.    Must  find 
object  and  bring 
It  to  the  aurfaci 

r  ■  '  " 

2. 

1 

t:ithln  20  minutes 

■ 

3. 

EQUIPMEMT 

None 

>'4 

(12) 


!•    '^e  Instructor  will  plant         descencAine  vlth  attached  buoy 
narker.  Circling  lln«k  will  ba  attached  to  tht  clump.  ' 

2«    Tathf^red  SCUBA  dlvar  «ntars  the  water,  rlvea  proper  signals 
and  svlns  to  the  descent  line, 

1,    THver  use«  proper  line*»r>ull  signals  and  descends  to  the  bottont. 

4«    ^iver  locates  circling  line  r  \d  begins  searching  pattern, 

5,    Tender  will  move  the  diver »  via  line-pull  signals.  In  a  pattd^m 
of  ^f)<)  def^rees  an  illustrated  below,  j 

MOTT:    It  is  Important  that^e 
Vl    O^J  tender  Instruct  the  diver  to  change 

vLi^^ar  direction  at  the  position  indicated 

by  the  dotted  line  in  order  to  pre-^ 


vent  fouling  of  lines. 


A.    ^Ticn  the  diver  finds  the  object,  he  will  notify  the  tender  by 
line-pull  signals.    Tender  will  standby  to  assist  the  diver  in 
cooing  Co  the  surface  and  securing  the  object  of  search. 

7,     niver  usefi  proper  line*pull  signals  and  cones  to  the  surface 
bringing  the  object  with  him. 

Vir  ^  TT: 

I.    This  project  Rives  the  student  experience  in  searching  for  objects 
on  the  liottoTn  at  night  using  SCUBA  gear  and  circling  line  technique.. 

5.    This  project  increases  the  student*s  confidence  in  Siimaelf  and 

the  ?a;BA  sear.  J 

1.  Proficiency  In  the  use  of  SCUBA  j;ear. 

^PFCTAT,  T?!?TT^UrrTOMS: 

U     Object  of  the  search  will  be  at  least  as  large  as  one  half  a  SCUBA 
bottle. 

2.  Object  will  be  placed  on  the  bottom  bv  the  instructor. 
1.    "^Ine  st;^rts  when  the  student  leaves  the  surface. 

^.    Tine  stops  when  the  student  returns  to  the  surface  with  the  object, 
5.     Instructors  should  not  insist  that  students  use  searching  line-pull 
signals.    This  is  to  be  a  surface  teathered  :iearch  (vice  ^^urface 
tended).    The  tender's  function  is  one  of  safety  only. 


(13) 
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SCUBA   1)1  VtK  A-iili-OOli 


S  t- 1  11  r  i  I  y    ('  1  e  d  t  d  lu:  e  ;    No  n e 


NAVAL  SCHOOL  1)1VIN(;  AND  SALVAGE 

Instructluiial   Material  (Cuiit'd): 


l.e  b  ii  Oil    To  p  1      4.10   Underwater  Hull 

1  n  ti  p  e  (  I  L  on 

/    liout  s 

1 II  b  t  r  u  i' t  1  u  II  a  1  Material: 

I'.  S. Navy    I)  1  v  i  ii Manual,    Vol.  1 

St  tulen  t         1  lie 

S  I  a  luJ  a  r  d    t  I  a  a  «  r  <)  o  in  equipment 
NAVSMIHS    INST.    ^940.  IbA 

Underwater    Wtirktt    Teclinlqueb    Manual,    Vol,  I 
<  \>  M  P  e  r  i* 
S  1  .i  t  e 

Uvl!  r  lii'atl    p  I  o  )  t'  i:  t  o  r 


Dpen    Circuit    SCUBA   Equipment  (Cont'd) 

Life  vest 
Knl  f e 
Flare 

St  robe  light 

Cylinder   and   manifold   a  s  se  mb I y 
Kegulator 
Dep  t  h  gau^e 
Diving  lights 


1  r  .ni  i7  (>  a  i     n  i  y 


Ship    hu 1 1 

Suhma  r  1  ne  hull 

r  ro|>e  1  1  a  t  H 

R  u  il  d  e  r  b    a  ii  d    b  h  a  f  I  a 

1  n  B  p  e    t  1  o  [I  reports 


(»puii    rlrLult    SCUhA  llqulpiueni: 


i'  a  <  e  lu  a  b  k 
Swim    (  1 n  L 
Uti  I    5  u  1  t  b 
We  i  g  lit     be  1  t  b 


T  e  r  111  1  n  a  1  objective 

If  I  ,  Wlien  the  student  c 
he  will  be  able  to 
team,  in  open  w  a  t  e 
open  c  I  ri:ul  t  SCUBA 
underwater  hull  in 
irraft.  File  a  wrl 
Instructor  which  s 
shaft  ing,  rudders, 
water  fittings,  an 
to  i  nc  1  u  li  L'  .  I  p  1 1  c  a 
g  r  uw  t  h   a  nd     )  t  he  r  s 

ENABLING   OB  iKCTiVES 


orLpieres    this  course 

,    as   a   membe  r   o  f  a 

r,    at   night,  using 

,    conduct,    a  detailed 

spectlon   of   a  designated 

tten    report   with  the 

peclfies  propellars, 

sonar   e  q  u I d  m  e  n  t ,  under- 
d    general    hull-  conditions 
ble   measurements,  marine 
peclfies   as  instructed. 


1  *      Orally   explain    the    f  u n c  t 1 o n ( s )    of  a 
detailed   underwater  hull  inspection 
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2.  Given  an   illustration  of  a  typical 
Navy  subtler ine  and  surface  vessel, 
LCXJATE  points  included  in  a  detailed 
underwater  hull   inspection^  descrif)- 
xiuj  measurements  taken  and  conditions 
observed  during  such  an  inspection. 

3.  Given  a  description  of  a  typical 
surface  vessel  hull,   WHITE  an  in- 
spection report  using  proper  ter-^ 
minology,   measiureinent  data  and 
organ  izat  ion . 

4.  In  open  water,    in  daylight,  as  a  member 
of  a  team  and  using  open  circuit  SCUBA, 
CONliUCT  a  detailed  underwater  hull  in- 
spection on  an  available  craft.  Pro- 
vide  a  verbal  report   to  the  instructor. 

CRITERION  TEST 

As  a  member  of  a  team  in  open  water  at 
night ,   using  open  circuit  SCUUA^  conduct 
a  detailed  underwater  hull   inspection  of 
a  designated  craft.     File  a  written  report 
with  the  instructor  which  specifies  pro- 
pellers,  shafting,   rudders,   sonar  equip- 
ment underwater   fittings,  and  general 
hull  conditions  to  include  applicable; 
measurements,   marine  growth  and  other 
specifics  as  instructed. 

HOMEWOKK 

Vounie  C,   Student  Guide,    Information  Sheet 
4-10-11   thru  4-10-101?   Assignment  Sheets 
4-10- lA  and  4-102A;    Job  Sht^eL   4-10-1 J 
thru  4-'10-4J. 


ERLC 


OUTLINE  01'  INSTRUCTION 


INSTRUCTOK  ACTIVITY 


STUDENT  ACTIVITY 


I  iiL  rodiu.  t  ion    to    the  leution: 
A  ,      i!  b  t  a  b  1  1  s  h  Contact: 
b.      Etilablitih  Keadlneba: 

C  .      Etit  ab 1 Ish   e  t  f ec  t  : 


Introduction   to  tiie 
lesson,    int reduce  belf 
and  topic. 

(^et  Btu dents  ready  to  learn 
Mo  t 1 va  t  e 


Bring  out   the   need   and  value 

of   the   material   being  presented 


'      i}y^.r^_Lj^_^i      When    the   dliident        State    learning  objectives 
i:  iiiD p  I  e  t  e b    t  h  1  b    lesson  topic, 
he      will   be   able    to^    as  a 
Ml e in b e  r    of    a    team,    In  open 
water,    at    night,    using  open 
i:  intuit    SCUBA,    conduct    a  de^ 
lalled    underwater  hull 
inspection   of   a  desij^nated 
craft,      Kile   a   written  re- 
pi)rt   wi  til   the  Instructor 
which    specifies  propellers, 
b  ha  ft  lugs,    rudders,  ,soiiar 
e  c|  n  i  p  lue  n  t  ,    under  wa  t  e  r  fittings 
and    general    hull  conditions 
to    include    applicable  measure, 

iiieutb,    marine   growt'h   and  State    Information  necessary 

other-  sped  flea    as    instructed*      to   guide    students  conduct 

during   th«  lesson* 

II.    Prebent  at  i4)u  . 


Hull  inspection. 

I-      Complete    examination  of 
unde  r wa  t  e  r  hull, 

a.      y^ccess    condition   of  hull. 


b.      l>lscover    damage    to  hull. 


(1) 


0 


OUTLINE  OF  INSTHUCTION 


INSTKUCTOk  ACTIVITY 


STUDENT  ACTIVITY 


2.      Ships   hullti   have  varloub 
i!  o  II 1 1  g  ii  r  a  t  i  o  n  d  . 

a*      Battle   hull  Inapeclion 
technlqueii    are  the 
tiaote  . 

1.      Hull    1  napec  t  I  Diiti  xiormally 
involves   many   d  e  [)  a  r  t  ni  e  n  t  a  * 

4.      May    Include    IIDA'IS  under- 
water   t  e  I  e  V  Ijii  i  on  aucvey. 

Alwaya    review    last  liull 
Inspection    r  e  p  i)  r  t  * 

t>.      Use    -    SHIP    REPAIR  SAFETY 
LI  ST. 

a.  Foofti  t e  d 1 V i n g  boa t  1 n 
t'loaest  postilhle  pro- 
xlmltytowork. 

li  ,      Take    Lldal    current  into 
consideration   as    to  boat 
location   &  starting 
point  . 

/*      U  /  U    I  I  g  h  t  s    a  r  e    a    mu  s  t  « 
li.       lyplial    Mull    I  n  a  pe  c  t  1  i>n   jvo  u  t  e  .  €i 
\  ,      H  u  d  d  e  r  ,    Inspect    i  o  1  1  o  w  I  n  g  : 


K  u  d  d  e  r  clearance. 


( 1)    Distance  between 
top    of    rudder  & 
bul  I  . 


(2) 


OUTL  INK  i)F    1  NSTKUCT  IDN 


INS'IKUCTOK  ACTIVITY 


(2)   Me  as  11  re   with  In 
bide  laLiperB. 

b.      Hudder  (^liigti. 

(  1  )    2    or    4  ^  located 
at  corners 

(2)    Insure    they  are 

d  e  t:  u  r  e  * 

i*  .      Overall  physical 
i  4)  n  d  1  t  1  u  n  • 

(  I  )  Faint- 

(2)  ti<>u(jos,  scrapes^ 
dent  a , 

(  3  )    bracked    w  e 1 d  b  * 

(A)    Damage    troiu  ft>reliin 
oh  )  e I  I  , 

d*       Intipect     rudder  pubL 
fetal  iier  ring* 

( 1 )  Check    hoi t a . 

(2)  Check    lt>cklng  wire. 

(  ))    Supp()rts    packing   gland  ^ 
tail u re   causes  flooding. 


c 


(3) 


OUTMNt  C-F  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


2.      VropeIler(»)    &  utrut 
dsi  » emb  1  y  • 


d.  Duncecap. 

(1)    Inaure    Its  secure 


(2)    Check   cover  plate 
for  lootieness* 

l»  .      i*  r  op  e  1  I  e  r  (  a  )  ^ 

(1)  Inspect    each  blade 
tor: 

(d)  Nlcks- 

(b)  Pentti. 

(c)  Cracks. 

(il  )  C  1  I  pb  •  :f 
(  c  )    C  u  r  1  ij  . 

(2)  lutjpect    faceB  fur 
cdvllaClou  effecta. 


(d)    liiiiicated  by 

small  pock  ntarked 
holes* 

(i)    Del  ermine  overall 
c  ond  1  t  i  i>n  * 

* 

(a)    Sea  growth, 
barnnacles 


Corios ion •  . ( a\ 

o  If'?:) 
ERIC 


OUTI  INK  OF  INSTKUC'n^N 


INSTKUCTOK  ACTIVITY 


STUDENT  ACTIVITY 


(  'i  )    R  e  p  o  r  1 1  ii  g   |>  r  <>  p  e  1  1  u  r 
damage 

(a)  Numbering  blades. 

(1)  Start  at 

lifting  patleye  *^ 
plug,  ^ 

( 2 )  Bl ades    a  re 

*  numberl"2» 

etc.gtilng 
crlockwlue. 

(3)  Standliig  Aft 
1 ou k 1 n g  f  o  r- 
wa  rd  . 

(b)  Distlngiitib  between 
leading  &  trailing 
edge  • 

(  c  )   Point    out    h  u  b - 

(  d  )    Use    a    ti  I  a  t  e  If 
neceayary  . 

WARNING:      Do    NO!    bunip    bladea   wltji   SCUB\  BOTTLES 

4'.      lUipe    guarda  (forward) 

(  I  )    fc*  X  p  I  a  1  n   p  u  r  p  o  B  u 

(2)    Illutilraie  them, 

(  1 )    I  n  a  p  e  c  t  for. 

(a)    ro<ise  screws, 

general  8ec„rliy 

ERIC 


(5)14?^; 


OUTl.lNt  OF  INSTRUCTION 


INSTRUCTOK  ACTIVITY 


STUDENT  ACTIVITY 


(b)    Wire   or  line 
1 nti 1 Ue  . 


StruCtf    (Primary   &  Secondary) 


\l)   Strutti  Biipport 
Shaft. 

(2)    Inbpticl  following. 

(a)  External  Damage, 
overall  pliyivlcal 
condition. 

(b)  Condition   of  zincB* 


Overall  security. 
2.    1.1  ue  or  wire   in  Bide. 


e  ,      S  |»  a  f  I  • 

(1)    Inspect    an  following. 

(a)  External  damage, 
Overal  I  phyBlcal 
c  o  n  d 1 1  ion 

(b)  Inijpect  protective 
rubber  coating* 

I  .       Stern  tub*.? 

(  1  )    I n  B  p  e  r  t  following: 


(u) 


Aft 


filr  water. 


(b) 


External  dama ge  » 
overall  physical 
condition* 


ERIC 


UUTLINt  OK  INSTKUCriON 


lu.TRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(  c  )    Inspect    il  e  a  d 
lights* 

J_,    Look  tor 
wire  or 
line* 

2.    took  at 
li  a  1 1  . 


g.      Repeat    as    t    of  propellers 
require. 

i  .      f:N<;iNEERIN(>  SPACfclS 

a*      Safety   p r e c a u 1 1  on b . 

(  1 )    Insure   diver  can 
tiurt'ace  aafely* 

(a)    2'  clearance 
m  1  n  1  m  u  in 

(2)    Insure   sut.  lions/ 
(1 1  schar  geu  are 
ti  e  c  uY  ff  d  . 

I)  .      1,  ee  I.  &   bilge  keel 

())    lubpect    for  damage. 

(2)    Check    zlncB»    on  or 
near    t>  1  1  ge  keel. 

i:  *      b  e  a  suctions* 

( I )    Main   c ir  L  u  1  a  1 1 ng 
pump   s  u  c  t  ion* 


OUTLINK  OF   INSTRUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

(a)  ^  nid  ships  - 
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(b)  Inspect   for  sea 
growth  and  foul iny • 

(c)  Inspect  security 
of  yrdt iny . 

(2)  M^,in   inspection  scoop. 

(d)  Forward  of  main 
circ.  pump  suction, 

(li)   Inspect  ,^or  sea 

growth  and  fouling. 

(c )   Inspect  'secur  i  ty 
of  grating, 

(3)  Other  sucticSns  and 
d  ischarges . 

(a )  Inspect   for  sea 
growth  and  fouling. 

(b)  Inspect  security 
of  grating. 

ii .     Sonar  Oome, 

(1)   2  typoi^„ 

(a)  Hui 1  con  figured 
mount . 

(b)  Keel  mounted. 
»  (8) 


OUTLINE  OK  INSTRUCTION 


INSTUUCTOK  ACTIVITY 


STUDENT  ACTIVITY 


(  2  )    I  u  ti  i>  c  c  t    i  i>  1  1  ij  w  1  n  i{ . 

(i^)    Exttirnal  damage, 
^     overall    |>  h  y  a  i  i:  a  I 
cundlllon. 

_1  .    Sea  growth* 

2,    Den  tti  y    i  racka  » 
airatchea* 


i.    All    we  Uled 
J  o  1  n  1  a  . 

4 .    All    b  o  n  a  & 

fairing  atrlpa 

b  -    l^  u  e  1  I  n      p  <i  i  n  t  * 

(1>)    (!over  entire 
J  o  lu  it  . 

( 1 )  Face. 

(i)    both  aldea. 

e .      How   or   a  t  e  rn . 

(  I  )     I  napect    f  i)  1  low  lug 

(a)    Damage,  t>ver 
physical 
condition* 

HUl.I,    I  NSPECTION    I  S  J)()NK 
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ouri.lNb;  Ob    INSi'KUCT  ION 


INSTKUCTOR  AtiTIVIT'i 


STUDENT  ACTIVITY 


t  . 


1    1  n  B  p «:  c  1 1  o  n   k  c  p  o  r  t  . 

i.laC    It  erne    I  o   he    in  spec  Led. 

Im  ludcti   dla^ramu    to  bltow 
J  a  u)  u  g  e  • 

i       C  iJ  1  u»  following. 
4.  Kiidder 

li  .       V  t  i>  p  e  1  i  c  I  (  H  ) 

i^-      StrutBj    shift,  stern 
tub^b,     talr    Watt:  lb. 

d.  Se<i   c  tie  s  t  :i  /  a  UL' t  1  on 

e .  Z  inc  u 

t  .      Son d  r   il  oiiu' 
g.      Ilul  1 

I).       (ieneVal  tcuarkii 

Made    up    lineally    (difierent  fur) 

a  .      S  u  I  f  a  c  t:  slips. 

t> .      Subniii  I  1  n««  s 


\ 
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TASK:  'jntictvater  ;iull  Inspection 

— V 


GrNI?-\L  DESCTlITTTOy:    Team  of  divers  conduct  a  detailed  underwater  hull 

Inspection -of  an  available  craft,  taking  appropriate 
measurements  and  flllnR  a  subsequent  report. 


CQ?fDITIONS  t 


1.  ENVmONMENT 

2.  DEPTH 

3 .  EOUIPME!rr 


OTHER 


1.  PERTORMANCE 


3.  ZQUmsiTT 


L^TTT  2 

Open  Water 

at  least  20 
f  eec 

1.  Open  Circuit 

2 •  Measuring 
Instruments 

\ 

(gee  reverse) 

*Ione 

1 

None 

1.  File  an  accur- 
ate report  on 
specified 
equipment. 

Accuracy  may  be  checked  with  sliip's  blueprints, 


G«n«ral:    Although  <ctiv«  fUmt  ships  have     vide  virladon  In  hull  size  and 
cunflsu«eclon»  hull  Inspectloas  art  generally  quite  similar  in  procadure«  It 
Is  possible  to  describe  a  technique  for  hull  in^^^f^ttions  appUcabla  in  nost 
respects  to  all  ships.    As  Is  trua  In  the  case         11  underwater  tasks» 
thorough  planning  Is  cha  key  to  successful  exect^.  >n  of  the  Job*    This  Is 
eapacially  Icportanc  in  tha  case  of  hull  Inspections  since  the  entire  undar- 
water  hull  and  all  Ippurtenances  are  Includad,  with  n^isc  of  the  ship's  acciv* 
ides  involved^    Accovdlnglyt  the  preparation  of  the  plans  in  written  form 
is  especially  desirable. 

Task:    IJndervster  hull  Inspection  involves  the  exanTlnation  of  the  entire 
exterior  underwater  hull  and  appurtenances  to  detariDlne  the  condition  and 
the  need  for  repairs*    Wlien  available »  It  Includes  closed  circuit  television 
coverage  of  the  inspection  to  assist  the  evaluation  of  the  inspection. 

V'hen  tld;*l  current  is  not  a  factor,  the  Inspection  may  start  at  the 
stem  or  at  the  bow  dependinst  on  preferences  or  physical  conditions*  T^hen 
cldai  Current  is  a  factor,  the  direction  is  chosen  on  the  basis  of  facilita- 
tlnp  the  work;  and  providing  the  beat  security  for  the  diving  teasi  and  the 
boat.     In  this  description  the  inspection  Is  started  at  the  stem  because 
thl:^  If?  the  preference  of  most  tender  and  repair  ship  divers •    Tvo  divers  ar<^ 
usually  used,  each  inspectlnp  half  of  the  ship  from  stem  to  the  bow  and 
virh  one  diver  working  to  port  and  one  to  starboard* 

The  divers  vlll  generally  take  their  air  supply  from  the  air  flasks  in 
Che  hoat,  in  a  fleet  Job,  This  is  a  matter  of  eqvilpment  availability »  con- 
dition of  the  equipment,  boat  storage,  working  space  and  preference. 

Technique:     Prior  to  beginning  inspection,  thenja^jinderwater  hull  history 
shoulH  h€  reviewed  with  particular  attena^p^^^^revious  paint  conditions, 
gouges,  dents,  scrapes,  appurtenances  and  any  other  points  requiring  scrutiny. 

(1)  Taf?-out  procedure 

(2)  Provide  lights  as  required 

Judder: 

Take  rudder  clearance  measurenients  with  inside  calipers  for  conparlson 
with  previous  readinRS  to  determine  sag.    Measuressent  is  made  between  the 
forward  uppermost  part  of  the  rudder  and  the  nearest  hull  surface.  See 
illustration  for  representative  examples  of  clearances. 

Check  the  rudder  plugs.    Sometiaes  there  are  four,  s one times  tvo  -  one 
at  the  top  and  one  at  the  bottom.    Insure  that  the  plugs  are  in  place  wd 
secure. 

Check  the  overall  physical  apprearance  for  qpracks  in  the  welds,  cracks 
in  rudder  surfaces,  }(ouges,  scrapes,  and  any  marks  "Hich  ixldlcate  the  rudder 
has  contacted  some  foreign  object. 
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Sound  thm  rudd«r  for  po88lbl«  flooding  by  tapping  on  zh%  surface*  (Sacura 
plugs  and  a  good  physical  appaaranca  should  Indlcasa  Chat  thara  has  noc  bacn 
any  flooding «  buc  cha  tapping  tast  provldas  addad  insuranca) • 

Cliack  tha  ruddar  post  racalner  ring  bolts  with  thalr  assodacad  safety 
wiring*    Thasa  should  ba  sacura  ainca  they  retain  tha  rlgg  vhlch  supports  the 
packing  gland  around  Che  poet. 

Propellers: 

Check  the  dunce  cap  to  Insure  that  it  is  secure  in  place. 

Check  tha  cover  plate  halves  aft  of  the  propeller  for  their  physical 
appearance  and  security « 

Locate  the  eyebolt-flttlng  plug  In  the  hub  of  the  propeller*  Insure 
that  the  plug  Is  In  place  and  secure*    Use  this  plug  as  a  standard  or  zero 
point  for  nuQiberlng  Che  blades  on  the  propeller.    Number  each  blade  in 
succession  clockwise  as  Cha  propeller  is  viewed  from  the  stem  towarda  the 
bow.    The  first  blade  is  #1»  Che  next  is         the  next         and  so  forth,  until 
all  blades  are  nisnbered*    The  purpose  of  numbering  the  blades  Is  to  compare 
the  previous  reports  on  blade  conditions  with  the  current  inspection  findings. 

Check  the  overall  physical  appearance  of  each  blade  starting  with  -^1* 
Inspect  the  peripheral  edge  for  nicks,  curls,  chips,  cracks  or  other  apparent 
damage*    Use  the  ruler  to  measure  apparent  damage  as  prncwicable* 

Inspect  the  face  and  back  for  cavitation  effects.    These  effects  can  be 
identified  by  little  pocked  holes  on  the  blade  surface. 

Check  the  rope  guard  forward  of  the  propeller  for  security  In  place  and 
corrosion. 

Struts  to  Stem  Tube: 

Check  the  external  primary  strut  housing  and  primary  strut  for  apparent 
danage,  such  as  gouges,  nicks,  cavitations,  etc. 

Several  types  of  ships  have  zincs  located  on  the  hull  above  the  V-shape. 
of  the  main  strut  running  fore  and  aft.    As  the  inspection  progresses  from  the 
propellers,  check  the  zincs.     (Zincs  may  be  bolted  or  welded  in  place). 
Deterioration  is  usually  most  severe  at  the  after  end.    Note  the  percentage 
of  zincs  remaining. 

Check  the  falrvater  halves  at  the  forward  end  of  the  primary  strut  for 
rigidity,  security  and  any  apparant  damac^e.     Falrvaters  are  in  tvo  halves  and 
are  usually  secured  by  serews  or  welded  or  both. 

Swim  forward  on  the  shaft  taking  constant  note  of  the  Protective  Rubber 
Coating  (PRC)  conditions*    This  coating  may  be  sprayed  rather  than  wrapped 
like  tape. 

Inspect  the  falrvater  a^it  of  the  secondary  stioit  in  the  same  manner  as 
the  inspection  of  the  other  falrvater  in  step  above* 

Inspect  the  external  secondary  struc  housing  and  secondary  strut.  This 
is  a  repeat  of  the  first  step  of  strut  inspection* 

Repeat  step  above  for  inspection  of  the  falrvater  forvard  of  the  secondary 
strut  housing. 

Continue  up  the  shaft  and  check  the  PRC  condition  ^11  the  w«y  to  the  stem 
tube  falrvater* 

Check  the  falrvater  on  the  stem  tube,  as  above. 

Inspect  the  external  housing  of  the  stem  cube*    Check  the  dead  lights 
In  the  stem  tube  to  see  if  It  is  clear  within  the  tube,    nead  lights  are 
oblong  holes  which  have  a  race  track  shape.  (Some  ships  do  not  have  dead 
llRhts). 
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?Totc : 

If  on«  dlv«r  Is  conducting  th«  Intpccclon.  dupllcace  stspt  for  che 
rudder »  proptllcrt  md  scmcai  on  thm  oppoalta  sldt  at  this  tl&t. 

^«gardltsa  of  the  nmbar  of  propallars  (1  or  4)»  the  nunber  of  struts 
(1  or  2)  or  even  If  the  propeller  Is  configured  directly  co  the  hull,  the 
sequence  Inillceted  for  the  nidder,  propeller  end  struts  need  be  modified 
only  to  the  extent  of  eliminating  those  stepe  which  ere  not  applicable. 

Znglneerlng  Underwater  Sp4ce: 

Prior  Co  diving  for  Inspection  of  engineering  underwater  spaces,  check 
again  to  insure  free  water  around  che  hull  for  diver  safety.    A  mlnlttun 
positive  clearance  of  two  feet  should  be  aaaured.    This  clearance  Is  not  a 
problem  in  those  situations  where  a  ship  Is  at  anchor  or  "Med**  moored 
(stem  CO  che  pier)  or  nested  together  with  camel  atandoffs.  between  the 
nested  ships* 

Inspect  the  bilge  keel*    The  Illustration  shows  that  the  bilge  keel  Is 
generally  located  in  the  center  half  of  the  ships «  usually  extending  from 
the  aft(£r  most  engineering  flreroom  forwera  to  the  area  abreast  of  the  ship's 
bridRe  area*    Check  the  bilge  keel  for  apparent  damage*    The  leading  or 
forward  edge  usually  is  che  part  which  is  most  susceptible  co  roll  back  or 
damage*    iVs  the  inspection  progresses  along  the  bilge  keel«  check  tor  che 
oiaterlal  condition  of  che  zincs*    In  some  cases,  zincs  may  be  at  either  end« 
or  one  end  only,  or  in  the  middle,  or  Just  above  che  bilge  keel  and  parallel 
to  ic*    !Iote  the  percentage  of  zincs  remaining* 

Mext,  proceed  to  the  vicinity  of  the  main  scoop  injection  and  locate  It 
by  having  a  member  of  the  ship's  force  sound  the  hull  with  a  slow,  steady 
capping  noise  from  within*    Check  for  marine  growth  or  anything  which  may  foul 
the  gratings*    Check  the  gratings  for  security*^ 

Repeat  the  sane  procedure  for  the  main  circulation  pump  suctions. 

Inspect  any  other  hull  openings  in  the  engineering  spaces  as  specifically 
requested  by  che  ship  or  which  may  be  seen  along  che  inspection  route, 
-'occ;    If  only  one  diver  is  performing  the  inspection  (not  in  school  situation) 
duplicate  the  Engineering  Underwater  Inspection  for  Che  otherside,  including 
bilge  heel  and  zincs*    Then  proceed  forvard  to  the  bow  area  to  inspect  t>he 
sonar  dome,  as  applicable* 

If  two  divers  are  inspecting,  one  diver  proceeds  to  the  sonar  dome  on  the 
side  ?ie  is  Inspecting.    The  other  may  secure* 

Sonar  Dome  (Aa  Applicable): 

While  proceeding  forvard  to  inspect  the  sonar  dome,  locata  the  draft  mark* 
ings  on  the  bow*    Follow  the  markings  downward  to  the  jonar  dome  at  the  keel* 
Inspect  the  dome*    Check  the  face,  the  bottom,  the  port  and  starboard  sides 
for  general  freedom  from  growth,  acratches,  marks,  and  damage*    Also  check 
the  condition  of  the  fairing  strip  where  bolts  secure  the  dome  to  the  hull* 
The  older  types  of  sonar  are  bolted  to  the  hull;  the  newer  or  lacar  modela 
are  either  welded  to  the  hull  or  configured  as  part  of  che  hull  at  the  bow* 
Mote;    If  the  sonar  dome  is  configured  co  che  hull  at  the  bow,  swln  forward 
from  che  bilge  keel  co  the  ship's  keel*    Inspect  the  keel  for  bad  growth, 
peeling  or  loose  paint  forvard  to  the  hull  configured  sonar* 
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In«p«ct  ch#  hull  configured  son«r  doM«    Check  the  face,  the  bottom, 
the  port  end  starboerd  sides  for  general  freedom  from  gTWth»  scratchea, 
marks,  pitting  and  other  apparent  damage. 

Ship's  Ke^l  and  Stem: 

When  the  keel  mounted  sonar  dome  Inapection  is  completed,  extetnd  for- 
ward and  swim  alongside  the  keel.  Inspecting  for  bad  growth,  peelinr  or 
loose  paint. 

Follow  the  keel  up  to  the  stem.    Inspect  the  stem  for  any  distortion 
or  other  apparent  damajje^    Inspection  Is  completed;  clear  the  water. 

Complete  and  submit  the  required  inspection  report  In  accordance  with 
directions  from  the  instructor* 

WHT  pn  IT: 

This    gives  the  student  experience  in  performing  a  task  that 
^e  will  be  required  to  perform  as  a  diver  as  well  as  building 
his  confidence:  ft  the  use  of  SCUBA  gear  through  its  use  and 
Che  nitrht  environment. 

S:<ILL?  NTFDED; 

"^Vlll  in  the  use  of  the  neasurclng  instruments. 
SPECIAL  IMSmuCTTONS: 

1.    T^epending  upon  the  size  of  the  class,  it  nay  h«  necessary  to  give 
^  ream  of  tvo  divers  a  specific  portion  of  the  undervater  hull  inspection 
as  o^iposed  to  the  entire  inspection.    This  does  not  circumvent  the  Intent 
of  Che  project  so  long  as  both  divers  are  required  to  perform  measurerrents 
and  to  file  a  report. 


Procedures  for  this  project  are  extracted  from:    Underwater  Work  Techniques 
Manual,  Volume  1,  Underwater  Inspection,  Malntenax^ce  and  Repair  of  Naval 
Ships,  pp  215  -  223. 
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PropeWe^  Main 


tobcs) 


Tbbe 


Dunce 
Cap 

© 


Guards 


Sttvt 


>ndahj 
Houeing' 


p-ot'ectivie 
don  brig 


m 

cr- 


Mo+e:  flomerafe  indicate 
^enev-al  sequence  -for 
inspection  -fwnstem 
io  boio       ana  «ir^(€ 

Typical  ff-ope/Zet-St^ut  AsZBmhIy 
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Flying' 


C.S) 


1:275 

I   U^nMEltWATEX  HULL  INSWCTtON  R»OW 

( 

An  Insp^ccloa  of  thm  uadttzvatftr  hull  of  thm  USS 
wu  ptrformotf  on  -^  with  th#  folloivlns  coucUrlonii  aotftd: 

4 

Cl«4ranctt  mcMuremnc: 

riuga: 

Sounding: 

Poses: 

Surf ACS  Condition: 
Rsmsrks: 

rroptller 

Condition  of  sach  blads  (by  nund>€r) : 

Dunes  Cap: 
rlope  Guard: 
lUmarka: 

Bilge  KesX 

Condition: 
Rsnarlcj: 


Stmts: 

Condition: 
Hemarks: 
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Falrvattn 

Condi tion: 

Sf  rn  Tubt 

Housing: 

Rftttarks: 
S#a  Ch#»ca 

^«onrk3 : 

;!lnc3 

Missing: 
^  Dectrlorattd: 

jincnct: 

i 

HttflinrkA : 
Sonar  Hoas  (as  appllcnblt) 
Surface  condition: 
Veldtd  Stains: 
Ransrks: 

Hull 

Paint: 
Crovth: 

D€ncs»  damags: 
Rcnsrlts: 

Csneral  Remarks: 
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NAVAL  SCHOOL  QIVING 

SCUBA  niver  A-4  33-002  3 
Security  Clearance:  NOno 

LessViU  Topic:  4.11  General  Safety  Precautions 
3  1/2  llourb 

INSTRUCTIONAL  MATER I ALS: 

l/.S.   Ndvy  Divii>g  Manual,  Vol.  I 

St  iKlent  Guides 

Standdrd  Classroom  Equipment 

Safety  Center  SCUBA  Diving  SJide 

PHKSENTATION  (includes  script) 

Btiferences:      NAVSHIPS  INST.   9940. 16A 
Diviny  and  Salvage 
Safety  Notes  1971/72 

TERMINAL  OBJECTIVE 

Partial  attainment  of  the  following; 

1*     When  the  student  completes  this  * 
course  he  will  be  able  to  dcjmon- 
strate  a  knowledge  and  understand-., 
ing  of  safety  precautions  required 
in  the  use  of  open  crircuit  SCUBA 
through  the  strict  adherence  to 
and  usage  of  safety  precautions 
applicable  to  the  open  circuit 
SCUBA  diving  training  activities. 


V 

AND  SALVAGE 

^NOTG;-    Safety  is  an  integral  phase  ^ 
of  all  diving  theory,  sy^stems 
and  practical  activity.  It 
is  difficult  to  separate  items 
in-order  to  enumerate  specific 
safety  precautions  as ^ Enabling 
Objectives  for  this  terminal 
Objective.     Therefore,  many 
items  of  safety  will  be  found 
in  their  respective  sections 
concerning  theory^  systems  and 
practical  diving  operations. 
The  following  safety  items  are 
those  not  specifically  elaborated 
upon  elsewhere. 

ENABLING  OBJECTIVES 

1,     Orally  DESCRIBE  the-  speci fic  safety 
precautions  involved  in  the 
following  possible  diving  situations 


using  open 

circuit  SCUBA: 

a. 

diving 

on  ships  in  a  nest 

b. 

diving 

usi  .g  explosives 

c. 

diving 

on  a  submarine  hull 

d. 

diving 

during  propeller  changes 

e. 

diving 

in  heavy  currents 

f . 

diving 

in  extreme  cold  water 

q- 

diving 

in  polluted  water 

h. 

diving 

in  enclosed  spaces 

(specifically  to  elaborate 


|GNABLINC^  OBJECTIVES  (CONT'D) 

upoii  Lhii  danc|ers  of  toxic  gases) 
ITER I ON  TEST 
None 
-ilONEWOHK 

Volume  C,  Stu<lent  Guide  Information 
Sheet  4-11-11 
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OUThlNK  OF  INSTHUCTION 


INSTUUCTOH  ACTIVITY 


STUDliNT  ACTIVITY 


Int rodiicL  ion  to  Lesson 
A.     Establish  Contact 

b.     Establish  readiness 

1,     Personal  experience 
C.     Eslciblish  effect 


I,     Introduction  to  Lesson 

A .  Introduce  self  and 
topic. 

B.  Get  students  ready 
to  learn. 

C.  Bring  out  the  need 
and  value  of  the 
material  being 
presented . 


I),     Overview:   Upon  completion 
of   this   lesson  you  will  be 
able  to  describe  tlie  specific 
safety  precautions  involved  in 
tUst  following  divincj  situations: 

1.  Diving  on  ships  in  a  nest 

2.  Diving  using  explosives 

i.   Diving  on  a  submarine  hull 

4.  Diving  during  propellor  changes 

5.  Diving  in  heavy  currents. 

G.   Diving  in  extreme  cold  water 


ERIC 
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OUTLINE  OF  INbTHUCTlON 


I NSTHUCTOR  ACTI V I TY 


STUDENT  ACTIVITY 


7.  Diving   in  polluted  water 

8.  Divinqin  enclosed  spaces 


II.  PHESENTATION 


A. 


ERIC 


Ships  in  a  nest 
!•  Ship  repair  safety  list 
a.   filled  out,  signed, 

adhered  to 
h.  All  ships  will  be 
taqcjed  out 
2*   Ctxie    Al  f  a  • 

a.  Displayed  by  ship 
being  worked  on 

b.  Displayed  out  board  ship 
and  as  necessary 

3.  Camels 

a.  Describe  Camel 

b.  Must  be  between  ships 

4.  liei  thing  or  shifting  berth 
a*  No  ships  will  shift  berth 
b.   or  come  along  side  during 

Diving  ops. 


SHOW  &   EXPLAIN  ITS 


USE 


(2) 


CUTLINK  OF  INSTRUCTION 


INi:rkUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


6. 


Maintain  free  access 
to  surface 

a •  Use  surface  tend  or 

descent  1 ine 
Divinq  Platform 
a*  Close  as  possible  to 

work  area. 
Diving  Supervisor 

a.  Must  brief  divers  ^ 

^^^^  s^ips  personnel  / 

of  Diving  operation, 
b*  Communications  must 

be  maintained  with  all 

personnel  concerned, 
ncj  Using  Explosives 
Supervisor  must  have  complete 
control. 

a.  Accompl istied  by  retaining 
1 •  Firing  key 


2.  Time  fuse 


ERIC 
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OU'^LINE  OF 


INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


2.  300  PSI  Shock  Wave  or 
Greater . 

a.  Will  damage  lungs 

b.  Will  danii^ge  intestines 

c.  JOO  PSI  shock  =  1  lb. 
charge  -  48  ft,   from  diver 

3.  Anticipation  of  under  water 
Explosion 

a.   Leave  water  if  possible 
li.    If  not  float  face  up 
c.   Keep  head^   chest,  & 

intestinal  cavity  up 

&  out  of  water. 


Diving  on  Submarines  y 
I*     Nuclear  Submarines  - 
Radiation  Hazard 

a.  Contact  radiological  officer, 


plan  dive, 
b.   Wear     water  proof  film  badge 


ERIC 
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OUTI-INt  OF  INSTKUCTION 

2.     All  submarines 

a.  Use  ships  repair 
safety  list. 
I).     Propel  lor  Changes 

1 .  Quiet  Moor  is 
highly  desirable 

2.  Secure  work  otage 
adequatrly 

1.     Diving  team  and 

crane  operator  must  be 
t  hrougli  1  y     br  i  e  f  ed  , 

4-      Illustrate  chain  fall 
method 

a.  Oiver  controls  chain  fall 

b.  Fall  stowed  in  oil  bath 
5.      SHIPS  REPAIR  .SAFETY  LIST 

a-   Must  be  used 


INSTRUCTOR  ACTIVITY 


STUUFNT  ACTIVITY 


ILLUSTRATE 


ERIC 


(5) 


J 


Obi'LINK  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

Heavy  Currents 

1.  1  knot  -  Max.   SCUBA  Ops, 

2.  UdQ  tending  line 

3.  Have  safety  boat  available 

4.  TOP  PHYSICAL  CONDITION 

5.  Stay   clear  of  under  strain. 

6.  Rip  Tide 

a.    Ride  it  out.  do  not  ILLUSTRATE 
fight  it 
8.     Approach  job  sight  from 
down  stream 
F.     Open  Sea  Diving  Ops. 

1*     Gather  all  available 
ii.f  ormat  ion . 

a.  Navagation  Charts,  depth, 
bottom  conditions. 
2,     Monitor  weather  reports* 
J.     Hadio/Coiiun  with  base 

4.  Safety  Boat 

5.  Minimum  Moor  2  Point  Moor 

~     (6i  1451 

er|c  .  ; 


DUTLlNt:  OF 
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NSTUUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


6. 


l9t  Divers  Down 


check  anchors 


ILLUSTRATE 


7.  TOF  PHYSICAL  CONDITION 

8.  Bniergency  Plan  for 
casualty 

a .  Emergency  check 


G.     Culd  Water  Diving  Ops 

1.  TOP  PHYSICAL  CONDITION 

2.  Use  proper  protective 
gear 

a.  DVM-  Page  4-10  - 


fig.  4.9 

3.  SHORT  bottom  times 

a.  Accustom  diver  to  cold 
water  slowly 

4.  Respiration  rate  higher 
than  normal 

~^a>,  Increased  danger  of 


list  4-13  DVM 


C02  build  up 


ERIC 
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OUTLINE  OF   INSTRUCTION  INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 

5.     Water  Entry  • 
Enter  slowly 

a.  Increased  danger  of 
uncontrollable 
hypervent llation 

b.  Can  lead  to 
unconsciousness • 

b.     Do  not  neglect  topside 
personnel  * 
11.     Oiving  Polluted  Waters 
1  *  Sources 

d *   Sewer  discharges  -  Discuss 
b.   Industrial  discharges  - 

chemical/high  temperature 
c*   Petroleum  leaks  -  skin 
irr  itat  ion 
I.     Use  protective  clothing 
3.     Guard  against  ingestion  of 
water 

4*     Appropriate  prevention 


!    "^r  3 


Q  medial  proc€>dijre.  /g) 
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OUTLINt:  OF   INSTRUCTION  '  INSTHUCTOR  ACTIVITY 

a.  Shot  card  up  to  date 

5.     Increased  vulnerability  to: 
d.     Ear  intections 

b.  Skin  infections 

b.     Extreme  warm  water  ops. 

a.     be  alert  for  heat  exhaustion. 
I .     Closed  spaces 

1.  SCUBA  is  never  used  to  enter 
a  closed  space. 

2,  All  closed  spaces  must  be: 

a.  Vented  before  entered 

b.  Water  circulated 

c.  Inspected  for  112  S  Gas 

(1)  Hydrogen  sulfide  GAs 

(2)  Produced  by  decoy iny 
organic  material. 

( J )  DEAOLY 

(a)  Explosive 

(b)  Poisonous 

(c)  Small  amounts  -  rotten  egg  ordor 
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OUTLtNfc:  Ol-*  INSTRUCTION 

(d)  Lar«je  amounts- 
no  odor 

(e)  colorless 
III.      snow  SLIDE  PRESENTATION 

FHOM  NAVAL  SAFETY  CENTER 


INSTRUCTOR  ACTIVITY 


STUPENT  ACTIVITY 


XJUESTIONS 

QUESTIONS  ON  SLIDE 
PRESENTATION 


ON  SCUBA  ACCIDENTS 


ERIC 
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NAVAL  SCHOOL  DIVING 

Diver,   Second  Class  A-4 33-0022 

Medical  Deep  Sea  Diving  Technician  A-433*0020 

Ship  Salvage  Diving  Officer  A-4N-00I1 

Deep  Sea   (He02)   Diving  Officer  A-4N-0010 

Security  Clearance:  Unclassified 

Lesson  Topic:     5.1,  Mk  V  Deep  Sea  Diving 

System 

b  Hours 

INSTRUCTION  MATERIALS: 

U.S.  Navy  Diving  Manual^  Vol.  T 
Studtint  (lu  i  des 

Standard  Classroom  Equipment 
Mk  V  Ihjop  Sea  Diving  System: 
Helmet 

Non-Ret  \jrn  Valve 
Air  Control  Valve 
Diving  Dress 
Cutaway  of  Air  Hose 
Cut<-^v;ay  of  Lifeline 

Weight    IV  It 
Mk  V  Ddi^p  Sea  Diving  System  Chart 
Film:  KiJ^JlSA 

TKKMINAL  OlUKt^TlVK 

1.     whuii  rhi;  stiulcnt  complct:^s  tnis 
cuvi:i*.2  htj  will  be  able  to,  given 
Ll  lustration  of  the  Mk  V  Deep 
Sea  Diving  System,   label  all 


\ND  SALVAGE 

TERMINAL  OBJECTIVE  (cont'd) 


major  components  correctly  and 
explain  the  function  of  each* 


ENABLING  OBJECTIVES; 


1.  EXPLAIN,   in  writing,  the  function (s) 
of  the  major  components  of  the  Mk  V 
Deep  Sea  Diving  System,  in  terns  of 
what  they  do  for  the  system* 

2.  DESCRIBE,  in  writing,  the  functional 
and  physical  location  of  each  of  the 
major  components  of  the  Mk  V  Deep 
Sea  Diving  System. 

3.  LIST,   in  writing,  the  protective 
devices  for  the  major  components  of 
the  Mk  V  Deep  Sea  Diving  System, 

4.  DESCRIBE,  through  illustration, 

the  flow  path  of  the  breathing  media 
through  the  Mk  V  Deep  Sea  Diving 
System. 

5.  Orally  DESCRIBE  the  three  types  of 
surface  supplied  diving  rigs. 

6.  Orally  EXPLAIN  tlie  application  of 
the  Mk  V  Deep  Sea  Diving  System. 

7.  STATE,   in  writing,   the  minimum  num- 
ber of  personnel  necessary  to  dive 
the  Mk  V  Deep  Sea  Diving  System. 
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ENABLrNG  OBJECTIVES  (cont'd) 

8.  LIST,   in  writing,   the  advantages  and 
disadvantages  of  the  Mk  V  Deep  Sea 
Diving  System. 

9.  STATE,  orally^   the  maximum  and  working 
depths  for  the  Mk  V  Deep  Sea  Diving 
System. 

10.     STATE,    in  writing,  the  methods  of 
communication  used  vith  the  Mk  V 
Deep  Sea  Diving  System. 

CRITERION  TEST 

Given  an  illustration  of  the  Mk  v  Deep 
Soa  Diving  System,  label  all  major  compo- 
nents correctly  and  explain  the  function 
of  each  without  error. 

HOMEWORK 

U.S.  Navy  Diving  Manual,  Vol.   I,  Chap.  1 
and  Chap.  6,   para.  6.1.1 


?  'i  "  s 


(2) 


OUTLINE  OF  INSTRUCTION 

I.  Irttrodufctioji 

A.  FstaMish  Contact 

B.  Kstahli^h  F^eadiness 

C.  Establish  Effect 

n.  Overview 

I I .  Presentation 

A.  Types  of  Surface  Supplied  Diving  Rigs 

1.  Mk  V  Deep  Sea  DiVing  System 

2.  liightweight 

3.  Mk  V  Mod  I  (He02) 

4.  Surface  Supplied  means  -  breathing 
media  is  supplied  to  the  diver  by 
means  of  a  hose  from  the  surface. 

R.  Flow  path  of  breathing  media 

1.  Low  Pressure  Air  Compressor  - 
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INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

Introduce  self  and  topic 

fiet  students  ready  to  learn 

Bring  out  the  need  and  value 
of  material 

State  Learning  Objectives 


Show  pictures,  illustra- 
tions of  each 


/ 


Observe  and  take 
notes  as  necessa 


Point  out 


/ 


Diagram  on  C/B  or  use 
chart 


a.  Through  a  filter  -  iw^pove  impurities 
to  the  - 

b.  Volume  tank  -  air  is  cooled  and  stowed 
until  needed  -  through  a  (3) 


'  (  ( 

OUTLINE  OF  INSTRUCTION 

INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

c.  Luffer  sponge  filter  into  the  hose 
to  the  diver. 

2.  High  Pressure  Air  Compressor  -  through      Diagram  on  C/B  or  use  chart 
a  reducer  to  a  low  pressure  volume  tank. 

3.  Diving  Air  must  meet:  '  List  on  C/B;  Explain 
a.  Established  Standards  of  Purity  -  terminology 

filtered 
h,  AHenuate  volume 

c.  Adequate  flow  rate  (cfm) 

(1)  Proper  ventilation  of  helmet 
or  mask. 

d.  Overbottom  pressure 

(1)  Up  to  120  ft  -  50  lbs  over 

(2)  Over  120  ft  -  100  lbs  over 

e.  Back  up  System 

C.  Application  of  the  Mk  V  Deep  Sea  Diving 
System 

1.  Operations  in  deep  water 

a.  Normal  working  depth  -  190*  for  40  minutes 

(4) 

er!c  ^^^1 
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rU'TLINF  OF   INSTPlirTlON  INSTRUCTOR  isCTlMITy     STUDENT  ACTIVITY 

b.  Maximum  workinq  depth  -  250  ft  for  Enr>hasize 
90  minutes   (exceptional  exposure) 
2.  High  degree  of  protection  and  stability 

a.  Heavy  Salvage  work 

b.  Underwater  Construction 

D.  Advantages  List  on  C/B 

1.  Unlimited  Air  Supply 

2.  Maximum  physical  and  thermal  protection 

3.  Voice  and  line-pull  communications 

4.  Work  in  current  up  to  2.5  knots 

5.  Variable  buoyancy 

E.  Disadvantages  List  on  C/B 

1.  Slov  deployment 

2.  Poor  mobility 

3.  Laiqe  Surface  Craft  and  crew  renuirement 
a.  Minimum  6  personnel 

4.  Cumbersome    (190  lbs) 


(  ( 

OUTLINE  OF  INSTRUCTION 

F.  Mljor  Components  of  the  Mk  V  Deep  Sea 
Diving  System 
1.  Unbi Ileal 

a.  Hose 

(1)  Provides  surface  supplied  air 
to  diver. 

(2)  Fittings  on  the  hose  are  se- 
cured with  three   (3)  hose 
clamps.  Tested  at  regular  in- 
tervals. No  strain  on  hose, 
(a)  Fittinqs  are  17  threadri 

per  inch. 

(3)  Knd  is  secured  to  diver's 
breastplate  with  line. 

(4)  50'   length  1  1/16"  outside 
diameter,  1/2"  inside  diameter. 

(5)  Made  of  sinking  type,  vulcanized 
rubber  tube  reinforced. 

b.  Lifeline  and  Amplifier  Cable 

ERIC 
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INSTRUCTOR  ACTTVITY     STUDENT  ACTIVITY 


Show  Air  Hose  Cutaway 


Emphasize:  No  strain 


Show  cutaway  of  lifeline 
(6) 
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OUTLINK  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


(I)   Provides  safety  to  diver 


(a)  meana  of  pullino  diver  up. 


(b)  Communications  h**twpen  topside 


and  diver 


(2)  Runs  from  surface  to  diver's  breast-      Show  on  chart 
plate  where  it  is  secured  with  a 
line  and  connected  to  left  goose- 
neck  of  helmet* 

(a)  Takes  the  strain  off  air  hose 

(b)  Tied   (married)   to  air  hose        Explain  term  "married** 


(i)   Breaking  Strain  2500  lbs  and 

with  coupling  installed  100  lbs, 

(4)  Core  consists  of  3/16"  corrosive 
resisting  steel  cable  coated  with 
high  grade  rubber  cover. 

(a)  4  electrical  wires  for  :::orFuni- 
oat inn* 

(b)  Cover  is  oil  resi.stent  neoprene 


in  relation  to  air  hose/ 
lifeline 


<7) 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

(5)  200'  and  600'  lengths. 
2.  Air  Control  Valve  Show  Air  Control  Valve 

a.  Function  " 

(1)  Provides  a  manual  means  for  diver 
to  control  air  into  the  helr-iet  at 
a  rate  he  requires. 

(2)  Turn  toward  diver  -  more  air.  Denonstrate 
Turn  awav  from  diver  *  less  air. 

b.  ^ocation  -  part  of  hose  grouo  Show  on  chart 

(1)  Above  the  hip  on  the  left  front 
of  the  diver. 

(2)  within  easy  reach  of  left  hand* 

(3)  Connected  to  end  of  air  hoee  from    Show  on  chart 
'  the  surface  and  the  three  foot  end 

of  hose  to  the  helmet. 

(4)  Secured  to  breastplate  with  flexible 
link  on  valve. 

c.  Protection  Devices 

(1)  Hand  wheel  is  provided  with  se- 

(8) 

o 
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OUTLINF  OF  TNSTKUCTION 

curing  nut  with  a  cotter  pin 
qoinq  through  nut  and  va]ve  step, 

(2)  Securing  bracket  to  hold  packing 
nut  in  place. 

(3)  With  valve  all  the  way  open,  a 
minimum  of  two   (2)   threads  will 
be  engaged. 

d.  Material 

(1)  Bronze  -  because  of  use  in  salt 
water. 

(2)  avo  male  fittings  for  hose 
connectors. 

3.  Hose  Leader 

a.  Function 

(1)   Provides  a  means  of  connecting 

the  air  supply  from  control  valve 
to  non-return  valve  on  helmet. 

b,  Udtinys 

(1)   3'   length,   1  1/16"  outside  dia- 
meter, 1/2"  inside  diameter. 

o 
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TNSTRUrrOR  ACTIVITY  STUDENT  ACTIVITY 
Show  on  Air  Control  Valve 


Demonstrate 


Fhow  Hose  Leader 


(f) 
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OUTLINE  OF  INSTRUCTION 

c.  Material  -  same  as  50'  air  hose. 

I 

(1)  sinking  type 

(2)  vulcanized  rubber  tubing  re- 
inforced. 

4.  Non-Return  Valve 

a.  Function  and  Protection  Provided 

(1)  Prevents  loss  of  air  from  diving 
helmet  and  dress,   in  case  of 
air  supply  loss  or  hose  rupture. 

(2)  Prevents  possible  fatal  squeeze 
to  the  diver. 

(3)  One  way  check  valve  for  helmet. 

b.  Location 

(1)  Attached  to  helmet  gooseneck 
(air  hose  fitting) 

c.  Two  Types  -  bodies  are  made  of 
brass.  Fenale  end  has  a  leather 
washer. 

(1)   rprinq  and  Stem  -  leather  wash- 
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INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Show  Non-Peturn  Valve 


Show  on  Chart 


(10) 
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OIITI.INK  OF  INSTRUCTION 


Show 


Show  helmet 


er  seat  and  a  spring, 
(2)  Cartridge  -  has  cartridge  and 
•'O'*  ring  seal. 
5,  Helmet/Hreastplate 

a.  Function 

(1)  Fits  over  diver's  head  to  pro- 
vide protection. 

(2)  Air  Supply  enters  through  goose- 
neck on  right  back  side  of  helmet 
and  is  circulated  around  diver's 
hoad . 

(3)  Houses  speaker  for  conununi cation     Show  on  helmet 
with  topside  -  located  upper  left 

front  of  helmet. 

(4)  procured  to  Breastplate  by  inter-*    Show  on  helmet 
rupted  screw  joint  at  base. 

b.  Protective  Devices 

(1)   Ports  -  4  heat  treated  glass  view 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Show 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

(a)  Front  port  is  on  a  hinge  pin 
and  cpin  he  opened.   In  closed 
position,  it  is  secured  vith 
hc\/eled  winn  nut. 
1_.  Ruhber  qasKet  and  knife  edge 
forms  water  tight  seal, 
(h)   Ports  have  tohin  bronze  guards 
to  prevent  breakage. 
(2)   Safety  Lock    (Dumbell)  Show  on  helmet 

(a)  Prevents  helmet  from  turn- 
ing on  breastplate  and 
coming  off. 

(b)  Located  on  back  oT^~t»^lmet. 

(c)  Fits  into  recess  on  breastplate  Demonstrate 
and  locked  into  "down"  position. 

Held  closof^  bv  swing  bale  and 
cotter  nin  on  breastplate.  ^ 
f  ..   KxhauBt  Valve 

a.  Function  i s  to  roloaso  excess  air  pressure 
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OUTLINE  OF  INSTRUCTION 


from  the  helmot  and  diving  dress. 
Maintains  at  least  1/2  lb  over 
hot  torn  pressure  in  the  suit  when 
valvt>  is  opened  2  1/2  turns, 

c.   Hand  wheel  cannot  be  opened  more 
tluin  five   (5)   turns  from  closed 
pos It  ion   (safety ) . 

ti.  Piovides  a  controlled  one  way  check 
valvc  to  expel  air  without  allowing 
wattjr    to  enter. 

t^.   Chiu  button  on  inside  is  controlled 

M)   nsiag  lips  to  pull  in  to  retain 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


DenonRtrate 


Demonstrate 
K^mphasizc' :  Never  hold 
chin  button  with  taeth 


(       "i  in^"  c*^iT^  tn  puHh  r<-)  exnfil  air. 

m   robin  hr(>n..p.   'Two   (2)  internal 
'  »  rio s   are  V>]*as  ^  . 
\u M ' :  <-\"trnt  .irv  f*x^laMs^  '^j1v#*    (Fr^itcock)       ^how  on  helmrt 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

(1)  Minor  Buoyancy  corrections  Explain 

(2)  Auxiliary  exhaust  when  the  diver  Explain 
is  working  on  his  right  side. 

(3)  Expulsion  of  water  collecting  in  Explain 
the  bib  of  the  diving  dress, 

b.  Located  on  lower  left  front  of  helmet.     Show  on  helmet 

c.  la  a  1/4  turn  lever  typ«. 

d.  Open  vfhile  diver  is  on  the  surface, 

8.   Breastplate  Shc^  breastplate 

a-  Secures  helmet  group  to  diving  dress  • 

(1)  Fits  ovelwiiver's  head  and  rests  \ — 
on  shoulders. 

(2)  Helmet  is  screwed  on  and  form  Show 
a  watertight  seal  by  a  leather 
gasket  recessed  in  top  of  the 
breastplate. 

Two   (2)   Padeyes  are  < oca tea  on  trout  Show 
with  signal  halyar  d  t  hrouah  e*ioii:  | 
(1)  Air  nosu  J  a  S  2c  .icil  o  i  i x  t 
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OMTMNF  OP   INSTWlr-riON  INSTRUCTOR  ACTIVITY     PTHDENT  ACTIVITY 

* 

(2)   Lifeline/Amplifier  fable  is  secured 

on  right.  >  ^ 

c.   12  -  1/2"  studs  Gvenlv  spaced  around  Show 
breastplate  to  accept  the  rubber 
collar  of  the  Mk  V  Divinq  Dress. 

(1)  Four  (4)  bronze  straps   (2  front,  Demonstrate 
2  back)  are  used  to  make  a  water- 

tight  seal  between  the  breastplate 
and  the  diving  dress. 

(a)  Serialized  -  not  interchange-  EMPHASIZF 
able  with  other  breastplates. 

(2)  V/iny  Nuts  -  12  each,  bronze  Show 
(^i)   Four   (4)   flanged  wing  nuts 

are  used  at  breastplate  strap 
ioiiits. 

(b)  Fight   (8)  roqlilar  v/ing  nuts 

are  used.  Onr>  on  Hastard  Stud       Fhow  Dastard  Stud. 

Explain 

is  used  to  r.<)C'ure  flexible 

■ 

link  of  Air  Control  Valve  to 
breastplate.  (15) 

ERJC  /  . 
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OUTLINE  OF  INSTRUCTION 


d.  Material 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


ERIC 


(1)  helmet  and  Breastplate  made  of 
si'un  copper  and  tinned • 

(2)  Fittings  made  of  tobin  bronze 
/  .       (qar\metal  )  . 

(a)  Non-corrofiivo  TT^fital 

(b)  All  fittings  are  soft  soldered 
to  the  ht^lmet. 

0,   Mk  V  Oeet)  .Sea  Diving  f^ysten  Rross 
t\.   runct  ion  -  provides  a  dry  working 
enviionr^ent  and  protection  from 
uii.loi  v\i ttir  objects.  Used  with  div- 
iMvj  viruloiv/ear ,  provides  protection 
1 1  oni      > Id . 

I  .   1?'  .nfort'od  at  sporitlc  areas  of  stress*     F^oint  out 


Si  ow  dress   (or  picture) 


( 1 )  Crotch 

(J)  KvKr^es 

(  \)  Klbows 

(4)  Toes 
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OUTMNt:  OK    INSTIUK  TION 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


c.  Cones  in  three   (i)   sizes  -  marked  by     Point  out  location  of 

gromets 

thi*  number  of  groniets  located  in  the 

back  part  of   the  l)ib. 

(1)   No,   1  -  small    (one  qrom^?t)   -  for 

divers  S'7"  -  5'f>'", 
{ .1 )    M(  ^ .    2  -  med  i  nm    ( t  wo  qroiMC  t  s ) 

for  divers  5'^"  -  5 M  1" . 
{  ^)   "^lo.    i  -   larqe    (three  qr onsets)  - 


d.   Mavo  (Mther  cuffs  or  gloves  cenc^ntod     Show  gloves  and  wrist 

straps 

to  ihess.    Press,  with  gloves,    is  held 

to  divtfi's  wrist  by  strains. 

(1)   l)*(.:reases  air   in  the  glove  - 


for  divers     *  1 1     and  up* 


.  as  ler  to  work  . 


•  .   '!•<>[»  of    dress  has  a   rul^her  collar 


Point  out  collar 


s  'v;ri   and  reraMited   in.    Kitted  with 


h<di  h;   t(    a(  (^ef>t    t  l>cj  breastplate 


St  ti  l.-,    I'rv.virler;  a  vat  fM  tiqht  seal 


an*  i   h«*  i  'e  t  . 


ERIC 


\ 


OUTMNK  OF  INSTRUCTION 


INSTRUCTOR  AC 


7T1VITY     SlUDKNT  ACTIVITY 


f.   Bib  is  to  catcli  small  amountij  of  water       Fhow  Bib  ; 

and  to  allow  it  to  ho.  expelled  through 

the  Supplemontary  Kxhaust  Valve , 
y.  liciciny  Flaps  are  located  on  the  back     Show  flaps  and  laces 

side  of  ley  to  prevent  accumulation 

of  air  in  lower  part  of  dress* 

(1)   Always  laced  with  lawliide  prior 


h.   Dross  is  mado  of  vulcanized  sheet 
rubl)or  between  cotton  layers. 

(1)  Waterproof 

(2)  Stronq 

(  1)   »<oltitively  Liqhtweiqht, 
10,   Wtvi(}ht   Bt^lt   ~  84  lbs,  Ten  7  1/2  lb  Show  v/eight  bQlt 

load  v;t* i yhtfs 

a.  l'ii^vi(ies  n^qat  ive  buoyancy, 

b,  W<»in  low  around  waist-  Show  optimum  position. 
■  .   llfltl  in  placTo  by  sli(»uldcr  straps^  , 


to  entry  into  the  water. 


ai.d    jock  iitrap. 


(18) 
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OUTLINK  OF   INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


i 


(1)  Jock  Strap  is  to  hold  weight  belt  Point  out  Jock  Strap. 

Emphasize  importance  by 
down  on  the  diver's  shoulders,  thus  example. 

holding  h€?lmet  down. 

(2)  Jock  Strap  is  a  separate  piece  of      Emphasize  importance 

of  testinq  before 
eniiipmont  from  the  weight  belt.  diving* 

Tested  each  day  before  use  by 

applying  a  strain  of  at  least 

160  lbs. 

(1*  V'oight  Belt  is  made  of  double  water- 
j>roof ed  leather • 

(1)  Belt  and  Jock  Strap  must  be  wiped 

down  after  each  day's  diving  with 

Noets  Foot  Oil  to  preserve  leather. 

11.   Stu>tis  Show  shoes  or  cutaway 

of  shoes 

<u   Provide  negative  buoyancy  and  assist 

in  pi  eventing  diverts  feet  from 

ictisinq  higher  than  his  head.* 
♦      Oiu*  s  i /e  onlv  -   35  lbs  per  pair 

c.   (\ist    hronzf*  safetv  toe,   lead  botton       Point  out  items  as 

discussed 


ERLC  lIT'fj 
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OUTLINK  OF  INSTRUCTION 

sole,  wooden  inner  sole,  steer  hid 
tops  * 

III.  3urnmary 

a.  Umbilical 

b.  Air  Control  Valve 

c.  Hose  Leader 

d.  Non-Return  Valve 

e.  Ilel  mct/Breastplate 

(1)  Ports 

(2)  Exhaust  Valve 

(3)  Fafety  Lock  ^ 

(4)  Supplementary  Exhaust  Valve 

( 5 )  Breastplate 

f.  Dress 

cj.  Weight  Belt  and  Jock  Strap 
li,  Sh(>f?s 


•1  ' 
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INSTRUCTOR  ACTIVITY     FTUDKNT  ACTIVITY 


Using  chart,  or  diver  Respond  to 

mock  up   (Jake) , ask  student  questions, 
to  locate  and  tell  function 
of  each. 


Answer  questions  as  Ask  questions  a 

necessary.  necessavy. 
Show  f i Im  KN9915A  - 

Mk  V  Diving  Systen  1  4  S 


(20) 


MKV  DEEP  SEA 
DIVIW6  SYSTEM 


( 


UMBILICAL 
IIOSK   LKADRR  , 
NON-RRTURN  VALVE; 
MELMLT 

AIR  CONTROL  VALVE 
EXHAUST  VALVK 
ORLSS 

WKKJUT  liKI.T 


s  u  p  p  I MI'  N  r  A  R  Y  i-;  xh  a  us  t 

(Si' IT  COCK) 
Slit  )KS 


IiU-ni  ity  the  -aLc-ve  listecj 
nifi  ]or  cornr'Onents  of  the  Mk  V 
I'*''  (>  ,        Divirui  rivstem  by 
(lr<i\-Miiq  ciu  drrow   fr(m  the  nam-r 
cif   llt^^  f,orifH)n-^nt    to  the  a-.'pro- 
pt  i  ate  picturt!  of  thr*  roninonent 


(21) 
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NAVAL  SCHOOL  DIVING  AND  SALVAGE 


Diver,  Second  class  A-433-0022 
Medical  Deep  Sea  Diving  Technician  A-4 33-0020 
Ship  Salvage  Diving  Officer  A-4N-0011 
Deep  Sea   (He02)   Diving  Officer  A-4N-0010 


Security  Clearance: 
Lesson  Topic:  5.2 

11  Hours 


Unclassi  f ied 

Mk  V  Deep  Sea  Diving 
System  Diver 


Instructional  Materials: 

U.S.  Navy  Diving  Manual,  Vol,  I 
Student  Guides 

Standard  Classroom  Equipment 

Diving  underwear 

Mk  V  Deep  Sea  Diving  System 

W/gloves 
Pipe  square  and  wrench 
Single  Flange  and  wrench 
Open  tank 
Film  #KN9915  C 

TKRMINAL  OBJECTIVES: 

1,     When  the  student  completes  this 
course  he  will  be  able  to,  as  a 
diver  using  the  Mk  V  Deep  Sea 
Divincj  System  in  an  open  tank 
wiMi  a  luiiiimuin  of  eight   feet  of 
wa  t  e  r . 

a.     Demonstrate  an  ability  to  use 
the  Mk  V  Deep  Sea  Diving  System 
in  the  underwater  enviornment. 


TERMINAL  OBJECTIVES  (cont'd) 

b.     Demonstrate  all  line-pull 
signals  except  those  used  in 
search in g« 

ENABLING  OBJECTIVES: 

1.     DESCRIBE,  orally,   the  application  of 
equipment  associated  with  the  Mk  V 
Deep  Sea  Diving  System. 


2.     Orally,  DEFINE 
and  circulate. 


the  terms  ventilate 


1-1  s<t 


3»     Orally  STATE  the  safety  precauti  ns 
associated  with  the  Mk  V  Deep  Sea 
Diving  Systems* 

4.  LIST,  in  writing,  all  line-pull 
^signals  (except  searching)  and 

EXPLAIN  the  use  of  each  signal. 

5.  USE  ttie  proper  line-pull  signals 
in  all  training  dives. 

6.  In  an  open  tank,  at  a  depth  of  at 
least  eight  feet,  using  the  Mk  V 
Deep  Sea  Diving  System,  PERFORM 
functions/actions  comprising  the  Mk 
V  Orientation  Dive   (as  described 

in  Diving  Training  Standards) 
as  directed  by  the  instructor 
through  the  phone  talker. 

7.  In  an  open  tank,  at  a  depth  of  at 
leaKt  eight  feet,   using  the  Mk  V 


ERIC 
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ENABLING  OBJECTIVES  (cont'd) 

Deep  Sea  Diving  System,  COMPLETE 
the  pipe  square  project  in  accord- 
ance with  Diving  Training  Standards. 

8.     In  an  open  tank,  at  a  depth  of  at 
least  eight  jfeet,  using  the  Mk  V 
Deep  Sea  Diving  System,  COMPLETE  the 
Single  Flange  Project  in  accordance 
with  Diving  Training  Standards. 

CRITERION  TEST: 

1.     As  ii  diver,  using  the  Mk  V  Deep  Sea 
Diving  System  in  an  open  tank  with 
a  minimum  of  eight  feet  of  water: 

a.  Demonstrate  an  ability  to  use 
thfi  Mk  V  Deep  Sea  Diving  System  in 
the  unde    ^ater  enviomment. 

b.  Demonstrate  all  line-pull 
jjiqnals;  except  those  used  in  sear- 
chiitg. 

tl«  >MF.WORK 

U.S.  Nuvy  Djving  Manual,  Vol.  1, 
para  h . I . 3 ,  6.4.3,  6.4.4,  6  .  4 . S  , 
6  .  4  .  'J  . 


ERIC 
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OUTMNK  OF  Ii>ISTRUCTTON 


I.  Introduction 


A*   Establish  Contact 


B.   Establish  Readiness 


C.   Establish  Effect 


T  T  ,  Prt'sont  at  ion 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Introduce  self  and  topic 

t  students  ready  to 

1^  wn 

Bring  out  need  and  value 
of  material. 

State  information  necessary 
to  quir^e  student  conduct 
during  class. 

State  Learning  nbiectives 


A.   Fquipnent  associated  with  Hk  V  Deep  Sea 
Diving  System 
1,   Descending  Line 
d*   3"  mdnila  rope 

(1)   Left  lain  cable      prevents  diver 

from  spiral ing  around  descent  line^ 
I).  Us.d  to  cjuide  diver  to  bottom/surface 
and  to  pass  equipment • 
May  he  tied  to  underwater  object  or 
we  i  gh t . 


Observe  and  take  notes 
as  necessary. 


Show  actual  equipment , 
transparency  or  use  C/B 


11 
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nUTLINF  OF  INSTRUCTION 

2.  Distance  Line 

a.  60»  of  15  thread. 

b.  Tied  to  bottom  end  of  descending  line. 
Used  for  searching  and  finding  descent 
linQ* 

3.  Stage 

a.  Used  to  put  divers  in  the  water  or 
bring  them  out • 

4.  Stage  Line 
a*   3"  or  4"  manila  or  nylon. 

b.  Marked  at  10*  intervals. 

c.  li5iod  to  raiso/ lower  decoppression 
staq<»,  ^ 

5.  Oivinq  Ladder 
a*  Used  when  enter inq/oxi tina  vater 

along  side  a  small  l)oat. 
b.  Made  of  galvanized  steel. 

6.  Descending  Weights 
a.  Placed  on  bottom  of  descent  line 


JNSTHUCTOP  ACTIVITY     PTUDKNT  ACTIVITY 

Show  actual  eauipment, 
tr:^nsparency  or  use  C/B 


to  hold  it  in  place 


Show  picture  or  draw 
on  C/B 


Fxf>lain 


Show  lActure  or  draw 
on  C/P. 


Show  picture  or  draw 
on  C/B 


(4) 
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OUTlilNK  OF  IN.S'JKliCTlDN 

h,   Sn  An<}  100  lb  ca^  iron.' 

7.  HnclcrvMLfi  lioht?; 

a.   ^a/  increase  i  anqc^  of  visyion. 
h,   Manii  hold,  ^Mtterv  operated. 
/  (1)  Medium  pressure  up  to  150* 

r,  liliH'Lric 
^  (1)150*   -  100  watt  photo  bulb 

(2)   ^)00'   -   1000  watt  photo  bulb 

tl.   LK^hts^ust  bo  turned  on  and  off 

1 

undtMwattir  because  of  thermal  shock 
to  bulb. 

8.  Tc»f>l  Hay 

i\.   Madt-  of  ouivas  with  draii^  holes. 
1.    l/.,K.pd  over  diver's  arm  or  sent 
'   .  ti    t*sr  (Mi  t    1  iiMt . 
,    .\  \  i    lit  ru'luvs 

I    '  '  H  C)pf  *n  f ^nd 


ERIC 


It^STRUCTOR  ACTIVITY     .STUDENT  ACTIVITY 


^hfj^  equipment/  trans- 
parency or  picture. 


Empbasize 


Show  equipHient 


5^how  enuippent 


(5) 
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dutline  of  instruction 

c.  Used  to  connect  diver's  air  control 
valve  and  non**return  valves* 

10.  Telephone  Wrench 

a.  2"  open  end  wrei^ch 

b.  Connects  telephone/amplifier  to 
helmet  qooseneck. 

11,  Horsecollar 

a.  c'ushion  for  hreastplate 
h,  FitH  over  diver's  head 
c*  f'elps  prevent  calcium  deposits 
on  shoulders* 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


B.  Vrnt i 1 ate/Circulate 

J,  Ventilate  -  allows  fresh  supply  of 
air  into  dreSB. 

Open  air  control  valve  and  depress 
chin  button, 
2*  Circulatt*      return  to  normal  flow. 

o 

ERIC 


Show  Telephone  Wrench 


Show  Horsecollar 


Show  film  «KN99X5C 

(Use  of^-the  Mk  V 

Deep  Sea  Diving  Systei]f^) 


Eimphasize:  More  air  away 
from  me.  Less  air  to  me» 
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OUThlNK  OF  INSTKUCTION 
3.  Whcin  used: 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


C. 


a*  Whon  diver  first  rnachos  the  bottom- 

b.  At  intervals  during  work, 

c.  In  the*  event  of  a  C02  buildup, 
d*  N(»nnally  directed  from  topside^ 

but  taken  as  needed* 

Safety  Precautions 

1*  Must  have  a  standby  diver  dressed 

topside  and  lOi^ciy  to  go. 
2-   If  diving  170*  and  over,  must  have 

a  chamber  and  Diving  Medical  Officer 

ava  i 1  able . 
1.  'r<»ki.-  air  nami^les  ciuarlerlv. 

4,  Hackup  air  syster* 

5.  Do  not     ;  ve  a  n»an  who  does  not  feel 
we  1  1  , 

6,  iMan  the  dive  *:horou<jhly .  X4 

7.  Muiit  have  adequate  air  supply  for  depth 
of  dive* 


Diver  should  inform 
topside. 


Emphasize:  Standby  diver 
should  have  similar  capa- 
lities . 


Give  exarpl es , 


FRir 
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OUTI.INK  OK   IHSTHUCTION  INSTRUCTOR  ACTIVITV     STUDKNT  ACTIVITY  — 

-J 

I).  Projects 

1.  Usiny  Diving  Traininq  Standards^  explain  Encourage  students  to      Questions  as  aecess^:rY 

look  at  projects  on  the 
each  proj-ot  to  be  completed.  surface  -  try  then,  if 

nossible . 


1  A  -  '• 
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SWIMMER  TRAINING  ANC  QUALIFICATIONS 

Sxtracted  fro:.*  Bureau  of  Naval  Personnel  Manual 

1.  Naval  acrti/itios  engaged  in  qualifying  swimmers  shall 
utilize  th^?  current  edition  of  American  Red  Cross  Swimming  and 
Water  Safety  Manual  as  the  authoritative  text  for  the  swimming 
procedures,   strokes,   breaks,  holds,  etc.,   described  in  this 
article . 

2.  To  qualify  as  a  3wi:Tuner,   third  class,  a  member  must  enter 
the  water  feet  first  from  a  minim^im  height  of  five  feet  and 
remain  afloat  for  five  minutes.     During  this  time  he  must  swim 
50  yards  using  any  stroke  or  combinati.or;  of  strokes  •  This 
tost  should  be  taken  by  all  members  as  early  as  possible  in 
their  training  p^rioa.     Those  who  are  able  to  enter  the  water 

as  prescribed  and  float  for  five  minutes,   Dut  are  unable  to  swim 
the   required  50  yards  will  be  classified  as  swimmer,  fourth 
class  and  should  be  given  instruction  in  fundamental  swimming 
skills  with  a  vie^  to  achieving  a  swimmer,   third  class  quali- 
fication as  soon  as  practicable.     In  every  case,  a  swimmer, 
fourth  class  ir   a  "swimmer  who  needs  help"  and  should  continue 
^o  receive  additional  instruction  in  fundamental  skills. 
Such  members  should  not  be  recycled  or  held  back  in  their 
training  schedule  for  this  reason  alone.     Those  members  who  are 
^mable  to  enter  the  water  as  prescribed  and/or  are  unable  to 
float  for  five  minutes  are  to  be  classified  as  non^swimmers 
and  shall  be  given  instruction  in  fundamental  swimming  skills 
with  a  view  to  achieving  designation  as  a  swimmer,   fourth  class 
thus  r^eetmg  the  minimum  water  survival  qualification  for 
service  in  the  Maw.     The  test  for  swimmer,   third  class  is  the 
official  ::avy  Standard  Basic  Swimming  Test.     While  the  mini- 
nj.Ti  swimrr.mg  qual i  "^1  ration  is  sv/immer,    fourth  class,  the 
ittamiaent  of  swiTjner,    third  class  designation  at  the  earliest 
practicable  time  remains  a  firm  basic  goal  for  all  members  who 
have  not  attained  that  level  of  swimming  proficiency. 

3*     A  prerequisite  to  qualification  as.  swimmer,   second  class, 
15  sur"C33ful  completion  of  test  for  swimmer,  third  class. 
I'o  qualify  as  a  swinuner;   second  class,  a  member  must  enter  the 
water  f*:*Qt  firsr   from  a  minimum  height  of  10   feet  and  remain 
afloat  ror  ^0  minutes,     During  this  time  he  must  swimm  100 
yards  and  use  the  three  basic  survival  strokes   (side  stroke, 
Lick  stroke,   and  ;:.'reast  stroke)    for  a  minimum  distance  of  2  5 
yards  each,     Thi^s  sw-:;ur.er  is  classified  as  one  who  can  "take 
care  of  :;imselr'*  vithcut  assist.?-nce  in  a  swimming  survival 
situation . 

4,     A  prerequisite  to  qualification  as  swimmer,   first  class, 
IS  successful  comoletion  of  test   for  swimmer,   second  class. 
To  qualify  as  a  swimmer,    first  class,   a  member  must  be  able 
to  do  each  of  the  following. 
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a.  Approach  a  '^nr-zoa  cf  approximately  his  ovm  size  while 
Ln  the  water,   demonstrate  one  break  or  release,  get  him  in 
a  carry  position,  and  tow  hiyn  2  5  yards. 

b.  Encer  water  feet  first  and  immediately  swim  under 
wattir  10 r  2  5  yards. 

Swimmer  is  to  break  the  surface  twice  for  breathing  during 
this  distance  at  intervals  of  approximately  25  feet. 
This  requirement  simulates  abandoning  ship.     Jumping  from 
excessive  height  is  discouraged. 

c.  Remove  trousers  in  water,  inflate  for  support  and 
remain  motionless  for  a  minimum  of  one  minute. 

d.  Swim  220  yards  using  any  survival  stroke  or  combina- 
tion of  survival  strokes  desired.     This  swimmer  is  classi- 
fied as  one  who  not  only  can  "take  care  of  himself"  with- 
cut  assistance  m  a  swimming  survival  situation,  but  is 
aole  "to  help  others"  in  case  of  emergency. 

5.  Make  entry  or  swimmer  qualifications  of  Page  3  of  the  service 
record. 


ERIC 
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DIVING  TRAINING  STANDARDS 

UNIT:     1.  orientation 


2.  Underwater 
Basic 


DIVING  COMMUNICATIONS  STANDARDS 


Following  are  standards  to  be  used  when  grading,  observing, 
and/or  teaching  Diving  Commtmications . 

LINE -PULL  SIGNALS 


1.     In  accordance  with  the  U.S.  Navy  Diving  Manual,  line- 
pull  signals  should  be: 

a.  Sharp,   distinct  pulls. 

b.  Strong  enough  to  be  felt  by  the  diver. 

c.  Mot  so  strong  as  to  pull  the  diver  away  from  his 
work . 

d.  Given  after  all  slack  has  been  taken  from  the  line. 

NO-rE:     If  the  instructor  is  in  doubt  as  to  whether  or  not 
tenders  are  giving  proper  line-pull  signals  (as 
above) ,  place  your  hand  on  the  line  and  check  for 
slack,   distinctness,  etc. 

VOICE  COMML^I CATIONS 

As  a  Phone  Talker: 

1.  Color  code  first  at  all  times  with  the  exception  of 
telling  the  diver  to  circulate. 

EXA'^PLE:     "Red  Diver.     Coming  to  your  first  stop." 
EXAMPLE:     "Circulate,  Red,  Circulate." 

2.  Insure  that  the  diver  repeats  the  given  order  verbatim 
to  the  phone  talker.     Repeat  the  order  if  not  given 
back  verbatim. 

3.  Rereat,  to  the  diver,  anv  communication  from  the  diver, 
verbatim. 

4.  Speak  slowly  and  distinctly.     Lower  the  normal  pitch 
of  the  voices  J 

5.  Keeo  conversations  brief  and  simple. 

6.  Avoid  other  radio  terminology   (i.e.  Roger,  Over  and  Out, 
'.vilco,  etc . )  . 

7.  Mo  profanity. 

As  a  Diver 

1.  Relay  information  to  tcpsj.de  on  status  of  diver  and/or 
task  when  change  occurs. 

2.  Communication?^  initiated  by  the  diver  begins  with 
"Topside,   this  is    (color  code) . " 

EXAMPLE:     "Topside,  tnis  is  Red  Diver  -  on  the  bottom," 
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3,  Repeat  orders  given  by  topside^  verbatim. 

4,  Speak  slowly  and  distinctly.     Lower  the  normal  pitch 
of  your  voice. 

5,  Kect^  conversations  brief  and  simple. 

5,     Avoid  ochar  radio  terminology   (Roger,  Over  and  Out, 

Wilco  e tc. ) .  _ 
7.     No  profanity. 


I 


DIVING  TRAINING  STANDARDS 
TASK:     Familiarization  Hive  11      »  uniT:     1.  Orientation 


GENERAL  DESCRIPTION;  Diver  descends 

and  completes 
ance  with  di- 


o>:ditio:js: 

i.  environmz:;t 


to  bottom  of  the  open  tank 
various  maneuvers  in  accord- 
rections  from  the  instructor. 


2 .  DEPTH 

3.  EQUIPMENT 


4.  OTHER 


STANDARDS: 


1.  PERFORMAi^ICE 


2.  TIME 


EQUIPMENT 


Open  Tank 

at  least  8 
feet 

Mk  V  System 

NONE 

1.  Without 
difficulty 

2 .  Good  use  0: 
line-pull 
signals 

t 

NONE 

■  — 

NONE 

! 

;  '-'1 

— —  — 1 
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PROCEDURES: 

1  Primary 

a*     Diver  enters  the  water  using  the  ladder. 

b.  Diver  closes  S'ipplementary  Exhaust  Valve 
be     r^j  descent  . 

c.  Di/'or  reports  leaving  the  surface  and 
arrl val  on  bottom, 

( 1 )    Line-pul 1  s  ignals • 
( 2 }    Voice  Co mmun i ca t i Oil s 

d .  Venm late  Diver • 
e  .     Circulate  Diver. 

f.     Have  diver  stand  in  center  of  open  tank 
facing  Red  Port. 

2.     Systera  Checkout:     Have  diver 

a.  Open  Supplenent ary  Exhaust  V^lve  (wait 
approxi.-nately  ten  seconds)  • 

b.  :::ose  Supplementary  Exhaust  Valve. 
Secure  Air  Control  Valve. 

d.  Open  Air  Control  Valve. 

e.  L-^e  down  on  back,  stomach,   and  on  right 
s iie   ( m  order i . 

(1)   While  on  right  side,  have  the  diver 
cp.^n  and  close  Supplementary  Exhaust  Valve. 

f.  Crawl  around  open  tank  twice, 

g.  Lie  down  in  center  of  tank,  pull  in  chin 
button  and  come  to  a  standing  position 
Without  using  hands, 

h.  Make  ^  controlled  ascent, 

(1)  Pull  in  chin  button, 

(2)  Increase  air  with  Air  Control  Valve 

;3)  Break  surface  with  helmet  and  remain  in 
a   /ertical  position  for  30  seconds. 

i.  Secure  from  3^'stem  Checkout. 


3 ,     Comm i  ca  1 1 on s  Che  ck out 

a,  liave  diver  initiate/respond  to  the  following 
line-pull  signals : 

(1)  2*1        understand/answer  the  telephone) 

(2)  3-2  {More  air) 
(3;    4-3   (Less  air) 

(4)   All  emergency  signals, 

b.  Have  diver  give  proper  line-pull  signals 
and  c^:me  to  surface. 

vl)   Close  Supplemeni:ary  Exhaust  Valve  on 
sur f ace  and  proceed  up  the  1  adder. 

WHY  DO  IT: 

To  fa:nili  arize  students  with  the  Mk  V  Deep  Sea  Divin 
System ,  the  e f fects  of  water  pressure  on  the  body, 
and  use  of  line-pull  signals. 
SKILLS  :4EEDED: 
Mcne 

SPECIAL  INSTRrCTIONS: 
^Jone 


PROCEDURES: 

1 .  Disassembling 


WHY  DO  IT: 


a.  Descend  project  to  bottom. 

b.  Diver  removes  nuts,  bolts  and  gasket. 
(1)   Put  nuts  and  bolts  in  tool  bag. 

c.  ^ise  line-Dull  signals  and  send  for  square 
mark, 

d.  Secure  gasket  to  square  mark  and  send  it 
topside • 

e.  Recover  gasket  from  topside. 
Reassembling 

a.     Reassemble  flange  in  reverse  order  making 
sure  bench  marks  are  alined  and  casket 
IS  in  place. 


To  acquaint  the  student  with  minor  jobs  under- 
water and  the  requirement  for  a  water  tight 
flange  f i  tting, 
SKILLS  NEZDED: 

Basic  mechanical 

Be  able  to  overcome  the  restrictions  created  by 
the  Mk  V  and  SCUBA  systems. 
SPECIAL  INSTRUCTIONS: 

1.  Time  is  no  start  when  diver  reports  he  in  on 
the  bottom  and  has  located  project. 

2.  Time  is  to  be  stopped  vrtien  diver  calls  for 
project  to  be  hauled  topside. 

3-  Instructor  r  st  insist  on  use  of  proper  line- 
pull  signals  and  voice  communications  through 
out  all  training  dives. 


GEJ.^IIAL  DESCRIPTION: 


niver  descends  to  bottom  of  open  tank/open 
water,  disassemble  and  reassemble,  with 
gasket,  the  single  flange  proiect. 


I.  enviho::m£:it 

Open  Tank 

Open  Water 

Open  Water 

2.  depth 

at  least  8 
feet 

at  least  20 
feet 

at  least  20 
feet 

3,  EQUIPiMENT 

Mk  V  System 
Tool  Bag 
2  open-end 
wrenches 

Mk  V  System 
Tool  Bag 
2  open-end 
wrenches 

SCUBA  gear  and 

wet  suit 
Tool  Bag  and  2 
open-end  wrench 

4  .  OTHER 

:;0NE 

Murky  water  or 
faceplate 
blacked  out 

:jone 

es 


STAX3AHDS: 


1.  P£Rfcp-ma:jcs 


2.  TIME 


ERIC 


Use  proper 
line-^pull 
signals 

Use  proper 
line-pull 
signals 

NONE 

6  0  Minutes 

60  Minutes 

30  Minutes 

1.  Bench  marks 
:alined. 

:  2.  At  least  6 
nuts  and  bolts 
wrench  -ight 

il»   Bench  marks 

alined. 

2.  At  least  6 

nuts  and  bolts 

wrench  tight. 

1.  Bench  marks 

alined. 

2 •  At  least  6 

nuts  and  bolts 

wrench  tight 

DIVING  TRAINING  STANDARDS 


TASK:     Pipe  Square 


UNIT:     1.  Orientation 


GENERAL  DESCRIPTION : 


to''tJ/K^!f  Pi^;^s  °f  pipe  square  in  tool  baq 
the  square  assembles^ 


O'.'DITTO 


M3: 


1.  EMVIRONME.\'T 

2 .  DEPTH 

3.  EQUIPMENT 


4.  OT?{ER 


STANDARDS: 


PERFORMANCE 


2. 


ERIC 


I  ^  ' 

Open  Tank 

at  least  8 
feet 

Mk  V  System 
Tool  Bag 

NONE 

Use  proper 

line-pull 

signals 

15  Minutes 

!  , 

1 

]  Hand  ti,7ht 

 s 

s 

1 

» 

 1 
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PROCEDURES': 

1.  Place  three  long  pipes  along  side  each  other 
on  the  deck . 

2.  Place  four  elbows  in  similar  area. 

3.  Hold  one  long  pipe  and  secure  one  elbow  to  each 
end  and  then  back  the  elbows  off  one  complete 
turn . 

4.  Screw  remaining  long  pipes   (2)   into  secured 
elbows . 

5.  Secure  the  remaining  elbows  (2)   to  the  two 
pipes,  being  suxe  that  elbow  openings  are  lined 
up. 

6.  Remove  short  pipe  from  tool  bag  and  screw  into 
open  elbows. 

7.  Screw  union  end  on  one  short  pipe. 

8.  Place  union  ring  on  remaining  short  pipe  with 
threads  facing  the  center  of  the  joint. 

9.  Screw  tail  piece  onto  same  pipe  as  union 
ring  with  seat  facing  joint. 

13.     Screw  union  ring  onto  union  end  of  opposite  pipe. 
WHY  DO  IT: 

To  acquaint  the  student  with  minor  jobs  in  the  under- 
water environment  so  that  he  develops  an  appreciation 
for  working  in  the  Mk  V  Deep  Sea  Diving  System. 

SKILLS  NEEDED: 

Basic  Mechanical  Skills 

SPECIAL  INSTRUCTIONS: 

1.  Time  starts  when  diver  removes  the  first  piece 
of  pipe  from  the  tool  bag. 

2.  Time  stops  when  diver  reports  the  project 
complete . 

3.  Instructors  must  insist  that  proper  line- 
pull  signals  and  voice  communications  be  used 
at  ail  times. 


(  ( 
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Diver,   Second  Class  A-433-0022 

Medical   Deetp  S..*  Diving  Technician  A^433-0020 

Ship  Salvage  Diving  Officer  A-4N-0011 

Deep  Sea    (Iie02)    Diving  Officer  A-4N^0010 

Security  Clearance:  Unclassified 

Lesson  Topic:      5,3  Nik  V  Deep  Sea  Diving 

Syiitem  Tender 

1  i  Hours 

1  NSTHIJCT  1  ONAL  MATl:]  RIALS  : 

U.r^.   Navy  Diving  Manual,   Vol.  1 
St  iid  ^iit  Guides 

St  and.!  I  d  '"Ivissrooin  hJcjuipmun  t 
I'ract  1  ct.*    I  i  ne 
Kiln,  #KNM9I5B 

2  Mk   V  hi*t^p  Sea   Diving  SysteiuiS 
Diving  'IV? le{)hone  System 
f)iviiuj  Log 

nPNAV  Vurm  99  40-1 
I'.xhiiiist  Va  1  vo  (Cutaway 
iJt  n  -l^**  t  ur  n  Va  1  ve  T'utiaway 
D i  V  i  n^j  Underwear 

TI:HM!NAL  o».  IKCTI  VKS: 

1  •     Wti  Ml  t  iitj  Student  completes  this 
i'DUisi',   he  will  be  able  to,   as  a 
incMiib*  1    ot    a  team  tending  a  diver 
Ur.   f-,    1  MR  V  D<u!p  Sea  Divincj  Sys- 
tt'in  in  iii)   open  tank: 


a,     (ltriiif;nstr  ate  all   t^^uide  r-to- 
divtr    liiie-pull  signals  (exce[)t 


lNd  salvage 

TCRMINAL  OBJECTIVES  (cont'd) 
searching) . 

b.  dress  a  diver  in  a  Mk  V  Deep  Se  i 
Diving  System,  withing  15  minutes, 
so  that  he  may  safely  enter  the 
water. 

c.  demonstrate  proper  telephone 
communication  procedures  and  phrase- 
ology,  in  accordance  with  Diving 
Training  Standards,  under  in- 
structor guidance • 

d.  demonstrate  proper  inspection 
procedures  for  exhaust  and  non*- 
return  valves  to  insure  safe  opera-- 
tion . 

e.  demonstrate  maintenance  of  the 
diving  log   (including  OPNAV  Form 
9940-1)    under  instructor  guidance. 

ENABLING  OBJECTI VltIS : 

1,  LIST,    in  writing,   all  line«pull 
signals    (except  searching) , 

2,  EXPT.ATN,   in  writing,   the  use  of  all 
li    ^-pull   signals    (except  searching) 

3*     EXPLAiN,  orally,   proper  phraseology 
of  voice  communication  used  when 
di vinq , 

4  *     EXPLAIN ,  orally,   proper  operation  of 

\  •  I  ? 
i 


KNAULlNCi  ObJKCTlVi:i;  (cont'd) 

of  the  diving  telephone  used  for  voice 
conimun  i  cat  i  on  when  diving  » 

^i.     Orally  EXPLAIN  the  proper  procedures 
for  dressing  a  diver  in  a  Mk  V  ix^ep 
Sea  Diving  System  so  that  he  may  safely 
enter  the  water. 

6,  F\s  a  iiKjnit>er  of  a  team  of  two  tenders, 
PRACTli'K  dressing  a  diver  in  a  Mk  V 
rk^ej>  Sea  Diving  System, 

7,  Ordlly  KXPLAXN  the  inspection  procedures 
foi    the  exhaust  aiid  non-*return  valves  on 
the  Mk  V  ne(^p  Sea  Diving  System  in- 
rludiiiq  the  importance  of  the  operation 
and  frequency . 

8,  1*J(ACT1CF  the  operation  of  the  telephone 
usetl  in  voice  conunun icat  ion  during  diving 
opt' rat:  i  cm  ,     PKACTfCE  proper  phra£ieology  . 

0.     PKAc*  ri<    ,    und^.^r   instructor  guidance, 
1  !iiii>tjt:t  i  ng  the  exhaust   and  n<.)n-return 
V-ilvc.>   u:i   tiio  MK  V  Deep  S<*<i  Divin^] 
.->ys  toiii. 

10.  Orilly  MXPhAIN  the  rt-^a?>r»n   for  main- 
t('.  iuiiio       log  of  diving  operat  ions 
(iiicUuiMig  OPNAV  Form  9940-1)  • 

11,  Oi.illy  KXPLAIN  the    proceduieB  for 

c(  Mil   1  t>l  i  rig  the  log  containing  infor- 

iii.  i  it.n  un  diving  activitit}s,  (including 

(M  U  .V  Fonii  9940-1)  , 


1.  •  • 


ENABLING  OBJECTIVES  (cont'd) 

12,  PRACTICE,  under  instructor  gui- 
dance f  entering  information  in 
a  typical  diving  log  and  OPNAV 
Form  9940-1. 

CRITERION  TEST 

1.     As  a  member  of  a  team  tending  a 
diver  using  a  Mk  V  Deep  Sea  Div- 
ing System  in  an  open  tank: 

a,  demonstrate  all  tender-to- 
tender  line -pull  signals  (except 
searching)   during  diving  training 
activities,  without  error. 

b,  dress  a  diver  in  a  ^4k  V  Deep 
Sea  Diving  System,  within  15 
minutes,   so  that  he  may  safely 
enter  the  water. 

c,  demonstrate  proper  te le phone 
common ication  procedures  and 
phraseology,   in  accordance  with 
Diving  Training  Standards,  under 
instructor  guidance . 

d,  demonstrate  proper  inspection 
p  roco  d  urt~  s   fore  xha  us  t  an  d  n  on  - 
return  valves  to  insure  safe  div- 
ing operations , 

e,  deinonstrate  maintenfimce  of  the 
diving  log   (including  OPNAV  Form 
9940-1)   under  instructor  guidance. 

HOMEW(;W( 

U.S.   Navy  Diving  flanual.   Vol  1,  Table  6-3 
para  6.3,   Figure  6-36,  Appendix  b., 
para  6.4.8 
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OUTLINK  OF  INSTRUCTION 

I.  Introduction 

A,   KstaMish  Contact 
R,   Establish  Readiness 
C.   Establish  Effect 


I).  Overview 
1  I  •  l*ros(jntation 

A.DiviiKj  hocjs  and  OPNAV  Form  9940-1 

1.   Haiinc}   this  first  week  instructors  will 

\ 
I 

instruct  you  on  station  on  filling  out 
tht*  divine  Icq.     You  will  enter  the 
i  nf (^rr- tt  ion   i      the  loc}  c\.^  vr  j  are  in*- 
i^rucicd.     During  lifKlerwater  Basic, 
y(.ii  reccMve  classroon  instruction 

on  the  (iivinq  log  nnd  OPNAV  Forn  994  0-1. 
Vi)u  v/iil  1)0  re:^ponsible  for  filling  both 
out   {  ioiT\  that  timo  on. 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Introduce  self  and  topic. 

Get  students  ready  to 
learn 

Bring  out  need  and  value 
of  material  being  pre- 
sented . 

State  information  neces- 
sary to  guide  student 
conduct  during  class. 

State  Learning  Objectives 


Show  Hreen  Log  Books  and 
OPNAV  Form  9940-1 


If)'""! 


(3) 


( 


OUTLINE  OF  INSTHUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY  CO 

KM 


b.  Coimnuni cations 


Take  notes  as  necessary."* 


1.  Voice  Conmani cat  ions :  Primary  means  of 


conimiui  i  cat  ions  for  Mk  V  Deep  Sea  Diving 


System. 


a.  Throuqh  cone  type  loudspeaker  mounted 


in  the  Mk  V  Helmet,  connected  electri^ 


;al  ly  t^hrouqh  the  divinq  cable,   to  an 


aii!pl  i  f  ier  topside  . 


2.   I'hicisc'o] (Kjy  is  important. 

a,  Duiinq  Orientation,  Phone  Talker  will  be 
tcjld  by  the  instructor  what  to  say  to 

tluf  diver.  DO  NOT  DKVIATE.  REPEAT  Emphasize. 
VEKliATIM. 

b.  Divfir  should  also  repeat  verbatim  any  J^'inphasize. 
c  uitiiuuni  cat  ion  reccrived  from  phone  talker. 
Shoves  unders  tandinq  .  ^ 

1 .  ^ liii  i^e  1  ines 


(1)   Use  color  code  first  excent  to 


(4) 


( 


ODTLINF  OK  INSTKUCTION 


ERIC 


tell  diver  to  •'circulate". 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

Example:   "Red  Diver ^ 
Begin  Project";  or 
"Circulate,  Red,  Cir- 
ulate" . 


(2)  Insist  that  diver  repeats  order 
verbatim. 

(3)  No  profanity- 

(4)  Repeat  any  conversation  from  the 
diver  verbatim. 

b.  Diver 

(1)   Always  identify  yourself. 

(?)   Repeat  orders  received  from  the 

Phones  Talker  verbatim. 
(1)   Keep  conversation  to  a  ninimum. 
(4)    No  Profanity 

DC)  NOT  use  standard  radio  terminology 
{i.e.,  Roger,  Over-and-Out ,  etc.) 
MiK  -JHUl  Copimuni  cat  ions  :    Back  up  for 
phoiH*   in  use  of  Mk  V  Deep  Sea  Diving 
SystcMu.  J  ^) 


Emphasize 


Example :   "Topside ,  Red 
Diver  beginning  project" 

Example :  "Circulate^  Red , 
Ci  rculate" . 


Emphas  i  ze 


(5) 


OUTI.INK  OF  INSTRUCTION 


a,  Givtn  hy  tender  or  diver  by  pallinq 
on  the  umbilical  or  otlu^r  de^siqnated 
1  i  ne . 

t).   Used  at  all   tipes  even  thoucih  voice  Kmphasize 
conuimni  cat  ions  are  available. 


TNSTRUCTOH  ACTIVITY     STUDENT  ACTIVITY 

Exanple :  Tether  1 ine 
when  using  SCUBA, 


CO 

bi 


c; .   St  andard  Siynals 

(1)   From  Tender  to  Diver 

(a)  1  Pull  -  ''Are  you  all 
right?" 

(b)  2  Pulls  "  "Goiny  Down" 
During  ascent,   2  pulls  mean 
you  have  coine  up  too  far;  ao 
back  down  until  we  stop  you* 

(c)  3  Pulls  -  ".Standby  to  come  up" 

(d)  4  Pul  ]r>  -   "Come  up" 

(e)  2-1   Pulls  -  "I  understand",  or 
"Answer  the  telep>K)ne" 


Deiaons t rate  as  discussed 


(6) 


Observe  and  ask 
Questions  as 
necessary • 


ERIC 
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OUTLINK  OF  INSTRUCTION 

(2)  From  Diver  to  Tender 

(d)   1  Pull  -  "I  am  all  right", 
or,  during  descent,   "I  am 
on  the  bottom" 

(b)  2  Pulls  -  "Lower",  or  "Give 
me  slack" 

(c)  3  Pulls  -  "Take  up  my  slack" 

(d)  4  Pulls  -  "Haul  me  up" 

(e)  2-1  Pulls  -  "I  understand",  or 
"Answer  the  teleohone" 

(f)  3-2  Pulls  -  "More  air"  By  tender 

(g)  4-3  Pulls  -    "Less  air"  By  tender 

(3)  finiergency  Signals 

(a)  2-2-2  Pulls  -  "I  am  fouled 

and  need  the  assistance  of  another 
diver" 

(b)  3-3-3  Pulls  -  "I  am  fouled  but  can 
clear  myself" 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


ventilate 
circulate 


(7) 


(  ( 


OIJTLTNK  OF  I  Nj;t|<HCT  I  ON  INSTRUCTOR  ACTIVl^^Y     STUDKNT  ACTIVITY 

(c)   4-4-4  VuWn  -   "Maul  in«*  up 
i  iiuned  lately" 

AM-  SU^NALS  Vni.l,  RF  ANSWFRFD  AP 
OK'KN  fc:X(  KPT  roH  KMMRGKNCy  TIGMAL 
4-4-4. 

(4)  r>pocial  siynals  f run  the  diver: 

(<i)    1-2-3  Pulls  "   ''Si ml  :ne  a  square-- 
mark" 

(h)   ^  Pulls  -   "SoHii  mo  a  line*' 

(c)    2-1-2  Pulls  -   "Serrd  me  a  slate" 

(5)  Standards  for  use  and  grading  line-  Demonstrate 
jiull   sign. lis    (from  Diving  Training 

r>t  ind  u  ds^ 
(a)  'l*i»nder 

!•   r>harp^  distinct  nulls. 

2.    St,  roruj  tMUHKjh  to  he  felt  hv 

tho  divrr. 
2*   Not   strong  trnoU(ih  to     pul  1   di  ver 
away  1 rom  work . 


ERLC 


(8) 
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OlJTl^lNK  OF  INi;TKUCTI()N 


INSTRUCTOR  ACTIVITY     STUDKNT  ACTIVITY 


4.  Given  after  all  slacK  has 
been  taken  from  linc- 
(h)  Diver 

1 .  Correctness 
2-   Rhari>,  <}istinct  pulls. 
2*   Stronq  enough  to  be  felt  by 
tender • 
(6)    I'ract  ire. 


I;" 


ERJLC 


V.i  1  vt?   1  nsjxH:  t  >  ons 
1  •    F.xliaus t  Va  1  ve 

i.    Set   encti  dive. 

h.  Coircrt  scttincj  is  2  1/2  turns  from 

t  ul 1 y  c losed. 
y:.   Clwi-y  c\\n)  button  lor  excessive  play. 
(K   Ti  ll  divcx   prior  to  closiny  faceplate  Demonstrate* 
1  that  the  Exhaust  Valve  is  set. 

(9) 


Pair  up  stuclents  with 
short  piece  of  line 
between  then.  Pesiqnate 
one  as  the  diver  and  one 
as  the  tender.  Practice 
line-pull  signals  one 
at  a  time. 

Demonstrate 


Respond  to  directions 
by  instructor.  Practice 
line-pull   signals  us- 
ing knowledge  and 
standards  learned . 


Observe  and  ask 
questions  as  necessary 


UJ 


( 


2,   Nen-IUrtuin  Valve 


INSTRUCTOR  ACTIVITY     STUDKNT  ACTIVITY 


a.  Checked  betort;  each  chiy's  diving 
act  i  vi  ty . 

(1)   Smoke  Test  -  Blow  ciqarette  smoke 
through  fenale  end*    hooV   for  es- 
caping smoke  through  male  end. 

(/)    [x)v/  Pressure  Air  Test  -  use 
\/A   to   3/4   lb  nf  air  f pressure 
through  fenale  end  of  the  valve 
and  {>  1  acc*   in  a  buck e^t  of  water . 
Check   tor  encai)inq  bubldes  through 
ina  J      end  , 


Demonstrate 


Demonstrate 


rho\;  f  iln^KN^ni 
(Ten(^er  '  s  duties 
and  dress  1  iiq  pro- 
cedures) 


15^1 
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OUTMNK  OK  JN.STUUCTION 

n.   Dieiisirui  ProctMlures 

1-   De<jir\  with  diver  wedriny  divincj  under- 
wear and  socks. 
2.   Put  on  divincj  dress* 
^.   haco  flaps  on  hack  of  leqs* 

4*   TtTultti  s  assist  diver  with  shoes.  Diver 
sits  down  on  bench.   Tenders  lace, 
t  i  (jf  and  buckle  sh(^es- 

5.  Position  breastplate  between  bib  and 
rulfber  gasket.   F^lace  brass  shims  on 
si  uds  wh-v'^e  brales  join. 

6.  Place  the  fiour  breastplate  straps 
(t)i  ales)  over  the  breastplate  studs - 
Install    lucj  nuts  hand  tight  on  all  studs 

7.  Usinc)   sot:ket  wrench,    tighten  all  lug 
nuts.    Use  alternate  tHjlitening  secjuence. 
^UMM<>ve  1  un  nut    from  bastard  stud  and 

pi  act*  it    (hian*^^  tight)   on  stud  above. 

ERLC 


INSTRUCTOR  ACTIVITV     STUDKNT  ACTIVITY 

Instructors  demonstrate     Observe  and  ask 

using  student  as  diver      cjuestions  as  necessary 


Kmphasize:  Not  too  tiqht 
to  cut  circulation*  Stow 
ends  after  tyinq. 

Tie  V'ith  scTuare  knot.  Stow 
ends  under  leather  straps* 
Buckles  to  outside . 


Stow  lanyards  out  of  the 
way  behind  tlie  diver's 
neck . 


Insure  brales  are  properly 
located .   Emphasi ze :   NOT  IN~ 
TERCIIANGKAHLE.    Lug  nuts  with 
flange  at  brale  joints. 


Tenders  keep  hand  l>etween 

breastpiate  and  diver  while  '  t  ^ 

t  ighteni  ug .    Insure  that  ril)  *  '  ^ 

of  rubber  gasket   is  outside 
the  brales. 
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oirrL I NK  or  instkuction 

8.  I* lace  wrist  straps  on  diver*s  wrists. 

9.  With  (iivtr   silt  incj,   tenders  position 
wei(;ht    l^elt.    Hue  kit*  5; trMps   in  back. 


INSTHUCTOR  ACTIVII^Y     STUDENT  ACTIVITY 

Insure  correct  position 
of  shoulder  straps .  In- 
sure jock  strap  is  posi-- 
tioned  before  buckiinq . 


10.  l)iver  t.t(aids^  placiny  hand  over  bastard     Jock  Strap  should  not  he 

too  tight  (voice  chamje) 
stud.  Tender       hind  feeds  jock  strap  or  too  loose  -  able  to 

lift  helmet  a  good  dis^ 
thii»iiv|h  the  diver's  leys  to  front  ten-       tance  off  shoulders. 

iloi  ,   Diver  l)ends  forward  for  buckling 

11.  I)ivfi    sjls  on  beneh.   Opcj  tender  steadies  Put  lanyards  dov;n  on  bre.ist- 

plate  av/ay  from  the  collar, 
diver  v;h  i  1  e  other   tendt^r  places  helnet       Insure  faceplate  is  closed 

while  puttina  helmet  on, 
in  position.  Lov^er  over  head  carefully. 

Check  alignment  and  insure 

oroper  seating  of  helmet. 

.    P.c\i-V    t^nlf^i"  braces  tin*  divi^  while 
i  io'f)t   li.  iidt.r  turns   i  iu*  helrMt^t  into 


I  I*    I'.  i<  k   tondc^r  st  c:ures   iho  safedy  lock* 

■'•> 

1  *i  .    lit»nt    tiiidcM    St:C(U  e:;  rt  i  j  iunl.rol 
valve   to  bastard  stud.  Tighten 


Insure  prc^per  position  of 

cott(?r  j^in - 

Insiiit*  correct  posi  tioiiing 

of  air  control  valve. 


(12) 


( 

OUTl/UJfc;  OF  INSTKUCTION 

liuf  nut  with  socket  wrench - 
IS^  Pecure  1  i  f  e  1  ini'/telcphone  ca)>le  and 

air  hose  to  l^reasLplate  hv  tyino  off 

wi  th  1 anvardfi • 
If).   Set  Fxhaust  Valve  2  1/2  turns  frojn 

fully  cU^sod  position.  Open  Supple^ 

nientary  Fxhaust  Valve. 
17.   Clc>se  faceplate  and  secure  with  swing 

nul  . 

10-   Front   tender  holds  umbilical/  rear 
tender  holds  helmet  goosenecks.  Pat 
divei    two  times  on  helmet  -  signal 
to  stand  up.   Load  diver  to  ladder  or 

s  t  CA^lV.  . 

19.  (nn-f^tM^nr*  on  f >rc>cedures . 

20.  Pr^K^Mrf^  by  studtints. 


( 

INSTRUCTOR  .ACTIVITY     STUDENT  ACTIVITY 


Take  two  turns  around 
cable  and  hose  ^ach  dir- 
ection from  padeye  and 
secure  with  a  sauare  knot 


'T'ell  Diver 


Finphasize:  Diver  must  NEVER 
be  left  unattended. 


Group  students  in  teams  of  Follow  learned  pro- 
three.   All  should  qtit  an  cedures  to  dress  a 
opf)ortunity  to  dress  a  di-  diver  in  a  Mk  V 
vt^r.   Instructor  observe  and  Deep  Sea  Diving 
correcc  as  nec.  ssarv.  J-^i^a.tem,  — 
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NAVAL  SCHOOL  DIVING  AND 

Diver,   Second  Class  A-433-0022 

Medical  Deep  Sea  Diving  Technician  A-433-0020 

Ship  Salvacje  Diving  Officer  A-4N-0011 

Deep  Sea   (Ue02)   Diving  Officer  A'4N-0010 

S<icuit  it  y  Clearcuice:  Unclassified 

Lesson  Topic:     6.1  Mk  V  Deep  Sea  Diving 

System 

1 N  STH UC T I ONA  L  MATfc;  RIALS : 

U.r^.   Ncivy  Diviny  Manual,    Volume  1 
St  udv'ht  CJui  des 

Standard  Classroom  Equipntent 
Mk  V  Dc  op  Sea  Diving  System: 
IKiliuot 

NcMi-Return  Valve 

Ai  I   Cum  t  rol   Valve  I* 
Air  Hose  and  Flattings 
Lift'Mnt;  and  Fittings 
Dress 

Wt*  i  (jh  tlnj  1 1 
Shoeii 

TI  KMINAL  OBJECTIVES 

1,     When  the  student  completes  this 
course  he  will  be  able  to,  given 
a   list   of  Mk  V  Deep  Sea  Diving 
System  component  parts,  demon- 
strate ri  kriowledt/e  of  the  func- 
t  ion  of  each,  by  matching  the 
component  part  with  its  functional 
descr  iiH  ion . 

M 


SALVAGE 

ENABLING  OBJECTIVES 

1.  EXPLAIN,  in  writing,  the  function ( 
of  the  component  parts  of  the  Mk  V 
Deep  Sea  Diving  System  in  terms 

of  what  they  do  for  the  system, 

2.  DESCRIBE,  by  illustrating,  the 
functional  and  physical  location 
of  the  component  parts  within  the 
major  components. 

3.  EXPLAIN,  in  writing,  how  the  com- 
ponent parts  carry  out  their 
function (s) . 

4.  Orally  DESCRIBE  the  major  material 
used  to  construct  selected  compo- 
nent parts  and  EXPLAIN  why  the 
particular  material  is  used. 

CRITERION  TEST 

Given  a  list  of  Mk  V  Deep  Sea  Diving 
System  component  parts,  demonstrate 
a  knowledge  of  the  function  of  each, 
by  matching  the  component  part  with 
its  functional  description. 

HOMEWORK 

Student  Guide,  Volume  C,  Information 
Sheets  6-1-11  through  6-1-41 
Assignment  Sheets  6-1-lA  and  6-1-^A 
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OUTLLNi::  OF  INSTRUCTION 


I,  Introduction 

A.     Establish  Contact 
D.     Establish  Readiness 

C.  Establish  Effect 

D.  Overview 
II.  Presentation 

A.  Umbilical 

1.     Standard  Deep  Sea  Hose — carries 

breathing  media  from  supply  to  '^iver, 

a.  Air  Hose  Fittings. 

1.  Male/female  to  secure  two 
lengths  of  hose  or  secure 
hose  to  helmet/air  supply. 

2,  Made  of  brass  to  prevent 
corrossion. 

b.  Hose  Washer — used  when  securing 
hoses  together  or  to  helmet  for 


watertight  seal. 
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INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

Introduce  self  and  topic. 

Get  students  ready  to  learn. 

Bring  out  need  and  value  of 
material  being  presented. 

State  learning  objectives. 


Use  actual  equipment    Take  notes  as  necessary, 
cutaways,  or  charts  to 
illustrate  points. 


Go 


(  ( 

OUTI.INK  OK  INSTKUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

J .     Made  of  leather. 

2.  Check  when  settiny  up  station. 

3.  Neets  Koot  Oil  used  to  preserve 
washer  and  aid  in  making  seal. 

2.     Lifeline/Telephone  Cable — voice  and  line- 
pull  convnunicaticns . 

a.     Secured  to  breastplate  by  lanyards.     Demonstrate  securing 

lifeline  to  breastplate, 
i.     PneuiiKjhose — depth  nteasuring  device;       Show  location. 

iccords  depth  of  divei.  Explain  effect  of  depth 

and  pressure, 

a.     5/16   T,D.  oxygen  hose. 

4.  Seizing  Stops-^used  to  marry  air  hose, 
pnoiinuihose  and  lifeline. 

a.     liiios  marl  in  every  4  feet. 

5.  Hose  Cover — protects  the  ^rst  50*  of 
unJjilical  from  chaffing  and  fouling. 

Made   from  12  canvas  sewn  with 
herring  bone*  stitch. 
W.     Air  Control  Valve 


ERIC 
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OUTI.lNb:  OK  INfJTkUCTION 
1.     Hand  Wheel 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


l.v 


ERIC 


a.     Used  to  turn  air  on  or  off. 
h.     Made  of  brass  to  prevent  corrossion. 
2,  bracket. 


Use  actual  equip--        Take  notes  as  necessary, 
ment,  cutaway  or  chart 
to  illustrate  points. 


a.     Secures  cap  nut  in  place, 
b*     Made  of  brass, 

3,  Cap  Nut 

a.  Applies  pressure  on  the  stuffing 
box  gland. 

b.  Made  of  brass. 

4,  Stuffing  Box  Gland 

a.  Applies  pressure  on  flax  packing. 

b.  Made  of  brass, 

5,  Packing 

a.  Form  water/air  tight  seal. 

b.  Made  from  1/8"  square  flax, 
7.     Stuffing  Box, 

a.  Accepts  packing. 

b.  Made  of  lead--softer  metal 

(4) 


Demonstrate 


Pass  a  piece  af  flax 
around  class. 


1 
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OUTI.INK  OF  INSTKIICTTON 


INSTRUCTOR  ACTIVITY     STUDBWT  ACI'IVITY 


confoirnuj  better  to  the  stuffing  box. 
9.     Vdlve  Stem 

a.     Opens  and  closes  air  passages. 

10.  Hody 

a.     Houses  valve  stem. 

h.     HMi  a.ir  fittings  for  hose  and 

hose  leadi^r. 
c.    Has  the  padeye. 

11.  5}tu;uring  Padeye  . 
a.     Secures  a*r  control  valve  to 

breastplate  at  bastard  stud. 

12.  Va  1  ve  J  aituiii  n  g 

a.  fc;x[)ianation  of  jamming  open  or 
or  closed  due  to: 

1.  Hitting  the  hand  wheel. 

2.  Icing. 

b.  X^valve. 
1.     Cannot  be  januiied. 


ERJLC 


Demonstrate 


Demonstrate 
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OUTLINE 
C. 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


D. 


Use  actual  equipment 
cutaways,  or  charts  to 
llltistrate  points. 


OF  INSTRUCTION 

Hose  Leader— carries  breathing  media 
from  air  control  valve  to  helmet. 
1.     Standard  Deep  Sea  Hose. 

a.  3  feet  and  3' feet  9  inches  in  length. 

b.  Double  female  fittings. 

c.  Leather  hose  washer  at  each' end.    Emphasize.    Check  washers 

each  diving  day. 

Non-Return  Valve  prevents  squeeze. 


Cartridge  Types 

a.  Body-houses  cartridge;  contains 
fittings  for  connecting  to  helmet 
and  air  hose  leader. 

b.  Valve  Cartridge — holds  O-ring 

in  place  to  form  non-return  seal. 

c.  0-Ring  forms  seal. 
Stem  and  Spring  Type, 

a.     Body — houses  functional  parts; 
contains  fittings  for  connecting 
to  helmet  and  air  hose  leader. 

(6) 


Use  actual  equipment    Take  notes  as  necessary, 
cutaways  or  chart  to 
illustrate  points . 


-p. 
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OUTI.INR  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY    STUDENT  ACTIVITY 

b.  Valve  Guide — keeps  valve  in  line. 

c.  Stem  Guide  (upper) — keeps  stem 
aligned. 

d.  Spring — returns  stem  and  valve  to 
seat  when  air  pressure  decreases. 

e.  Valve  Stem — guides  washer  to  seat. 

f.  Stem  Washer. 

1.  Forms  seal. 

2.  Made  of  leather. 

g.  Washer — forms  seal. 

h.  Locknut — keeps  washer  in  position. 

i.  Stem  Guide  (lower) — keeps  stem  in 
line. 

E.  Helmet 

I 

1.     Body  Use  actual  equip-       Take  notes  as  necessary 

ment,  cutaway  or  chart 
a.    Protects  the  diver,  to  illustrate  point. 

*  b.    Acts  as  comfjartment  for  breathing 

media. 

c.    A  body  to  attach  other  component  parts.  1531 

(7) 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY    STUDENT  ACTIVITY 

2.  Swing  Bolt  and  wing  Nut.  .Denonstrate. 
a.     Secures  face  plate  in  place 

during  a  dive. 

3.  Faceplate.  ^.^ 

a.  Allows  diver  to  see  out  of  front. 

b.  Open  while  diver  is  being  dressed/ 
undressed. 

c.  Made  of  br«iss  and  heat  treated  glass. 

4.  Viewports. 

a.  Allow^  diver  to  bee  out  sides  and 
top  of  helmet. 

b.  Made  of  brass  and  heat  treated  glass. 

c.  Guards  (Made  bf  brass). 

1«     Help  hold  qlass  in  place. 
2.     Prevent  accidental  breakage. 

5.  Spit  Cock  (Supplementary  Exhaust) 

a.  Allows  for  fine  adjustment  in  buoyancy, 

b.  Allows  diver  to  take  in  a  small 
amount  of  water  to  spit  on  a  fogging 

o  1532  <«) 

FRIC 


(     •■     /       .  ,( 

*  * 

OUTLINE  OF  INSTRUCTION  .  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

t 

a 

faceplate. 

c.  Secondary  exhaust  when  working  on 
dlver*B  right  side. 

d.  Located  on  left  side  of  helmet. 

e.  A  lever  which  moves  up  (open)  or 
down  (closed) . 

f.  Made  of  brass. 

6.  Helmet  Locking  Device  (Dumbbell). 

a.  Placed  in  the  down  position  and  Demonstrate, 
locked  with  cotter  pin  once  hel- 

*■  met  is  in  place  on  breastplate, 

b.  Prevents  helmet  from  tuming  free 
of  breastplate. 

c.  Made  of  bras  i. 

7.  Air  Hose  Goose-neck. 

a.  Attachment  for  air  hose. 

b.  Allows  sir  to  enter  helmet. 

8.  Communication  Gooseneck. 

a.     Attachment  for  lifeline/telephone  cable. 

(9) 
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OUTLINE  OP  INSTRUCTION 

9.    Transceiver  Recess. 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Detailed  explanation  of 
the  exhaust  valve  later 
in  I.G. 


Explain  how/why. 


ERIC 


a.    Holds  transceiver  in  a  position 
where  it  does  not  bump  diver's 
head. 

10.  Exhaust  Valve  Body 
a.     Holds  exhaust  valve. 

11.  Zincs.  ^ 

a.  Prevents  corrossion  of  metal 
on  helmet. 

b.  Next  to  faceplate  on  l«;ft  side. 

12.  Air  Deflector  Channel 

a.     Channels  air  over  parts  jfco  pre-      Show  flow  of  air. 
vent  fogging  and  2urinoyance. 

13.  Breastplate. 

a.     Distributes  weight  of  helmet  over 
diver's  shoulders  and  provides  a 
m^ans  of  a  watertight  seal  between 
helniet  and  diving  dress. 
1.    Studs — serve  to  seal  breastplate 

1534 


DUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTI^TY     STUDENT  ACTIVITY 


to  diving  dress. 


Point  out  bastard  stud  and 
explain  i^y  it  is  longer. 


(a)  Made  of  brass. 


Straps — fits  over  dress  at 


3. 


4. 


the  studs,  for  seal. 

Washer— used  at  joint  of  straps, 

(a)  Prevents  tearinrj  of  dress. 

(b)  Aids  in  providing  an  even 
seal. 

(c)  Made  of  copper-malable  and 
corrosion  resistent.*  <r 

Gasket — keeps  joint  between  helmet 
and  breastplate  watertight. 


(a)  Made  of  leather. 


(b)  Shims — may  be  needed  to 


fluake  minor  height  ad- 


Emphasize  that  shims 

should  only  be  used  for  used 

and  worn  gaskets. 


justinants  on  gasket^. 


(1)  Made  of  chart  paper. 


Wing  Nusts — assure  a  water- 


tight seal. 
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ERIC 


6? 


7. 


b. 


c. 
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OUTLINE  OF  INSTRUCTION 

Eyelets — devices'^  used  to 
secure  lanyards  to  breast- 
plate « 

Lanyards — used  to  secure 
lifeline  and  air  hose  to 
breastplate.  ^ 

(a)  Made  of  signal  halyard. 

(b)  36-  in  length. 
Reproducer 

a.     Provides  two-way  voice  conununi-- 
catiof]!  between  diver  and  top- 
^  side. 

Located  inside  the  helmet- 
upper  left  between  top  and  left 
port. 

Speaker  is  made  of  fiber  and  a 
magnet  to  collect  and  transfer 
sound  vibrations. 

(12) 


INSTRUCTOR  ACTIVITy  STUDENT  ACTIVITY 
Demonstrate . 


Use  actual  equip- 
ment, cutaways,  or. 
charts  to  illustrate 
points. 


Take  notes  as  necessary. 


^1 


OUTLINE  OF  INSTRUCTION 

r 

15.    Exhaust  Valve 

a.  Adjusting  Hand  wheel. 

1.  Adjusts  pressure  of^^is 
remaining  in  the  system. 

2 .  Located  between  and  slightly 
below  right  port  and  faceplate 

b.  Secondary  Spring 

1.  Safety  yalve  for  noininal 
operations. 

2 .  Begins  to  open  at  2  pounds 
pressure. 

c.  Secondary  spring  following  disc. 
1.    Enables  the  secondary  spring 

to  be  depressed  when  over  1/2 
pounds  of  pressure  is  applied. 

d.  Adjusting  sleeve  set  screw. 
1.     Holds  adjusting  sleeve  in 

proper  alignment. 

e.  Retainer  Ring-prevents  adjusting 

(13) 


INSTRUCTOR  ACT 1 VI TV 
f 

Use  actual  equip- 
ment, cutaways,  or 
charts  to  illustrate 
points . 


STUDENT  ACTIVITY 

Take  notes  as  ae*3dS8ary 


OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY    STUDENT  ACTIVITy 

^  hand  whee!*  from  unscrewing  from  Demonstrate. 

exhauflt  valve  honnet. 

f.  Bonnet. 

•  J  - 

1.     Inside  threads  for  hand  wheel. 
2..    Prevents  hand  wheel  from  jam- 
ming  when  closed. 

g.  Bonnet  Guard — secures  bonnet  in 
place. 

h.  Primary  valve  spring. 

1.    Allows  1/2  psi  to  remain  in 
dress.  » 

i.  Adjusting  Sleev6 — allows  adjust- 
ment of  primary  spring. 

j .  Stem  Valve  Di6c — acts  as  seat 
to  valve  body^  keeping  air  in 
dress. 

k.    Valve  Stem — carries  the  valve  disc 
away  from  seat  when  springs  are 

(X4) 


er|c       ,  lf)4*» 


( 


OUTLINE  OP  INSTRUCTION 


(  (. 

INSTRUCTOR  ACTIVITY    STUDENT  ACTIVITY 


depressed. 
1,    Chin  Button. 

1.  Allows  diver  to  adjust  buoy- 
ancy inside  the  helmet. 

2.  Helps  prevent  accidental  blowups. 
F.     Diving  Dress 

1.  Rubber  Gasket  -forms  junction  with 
breastplate . 

2.  Cuffs. 

a.  Made  of  rubber. 

b.  Provide  a  watertight  seal  around 
wrists. 

3.  Gloves, 

a.     Prevent  injury  and  guard  against  cold. 

4.  Wrist  Straps, 
a.     Used  to: 

(1)  Prevent  hands  from  slipping 
from  gl6ves. 

(2)  Adjust  length  of  sleeve. 


ERIC 


Demonstrate. 


Use  actual  equipment, 
cutaway  or  slide. 


CAUTIOM:     Wrists  straps 
cannot  be  too  loose  or 
too  tight. 

EXPLAIN . 


(15) 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

(3)  Can  be  used  with  cuffs  to 
temporarily  secure  a  pair  of 
gloves . 
b.     Made  of  leather. 

5.  Laces. 

a.  Used  to  tie  legs  of  dress  to 
prevent  excess  air  pockets, 

b.  Made  of  leather  for  strength 

and  flexibility.  « 

6.  Grommets 

a.  Prevents  laces  from  tearing  dress. 

b.  Made  of  brass. 
?•  Body. 

a^     Protects  diver. 

b.     Aid  in  forming  watertight  area  for 
^  diver. 

8.     Chafing  Patches — protects  dress  at 
critical  areas. 

15  10  (16) 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITlf 


H. 


Explain  how. 


Use  actual  equipment, 
cutaways  or  charts  to 
Illustrate  points. 


9.  Bib. 

a.     Serves  to  trap  any  water  that 

may  enter  the  helmet  through  the 
valves. 
Weight  Belt. 

1.  Itelt — A  means  of  placing  weights 
around  diver  uniformly. 

2.  Weights. 

a.  Provide  negative  buoyancy. 

b.  10  weights  of  7  1/2  pounds  each. 

3.  Shoul'ier  at  raps --prevents  weight  belt 
from  shifting. 

4.  Jockstrap. 

a.  Prevents  helmet  and  breastplate 
from  rising  off  diver's  shoulders. 

b.  Made  of  leather  for  flexibility  and 
durability. 

Utility  Tool — used  for  piying,  hacking,      Pass  tool  around. 

(17) 
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OUTLINE  OF  INSTRUCTION 

sawing,  or  cutting. 
I .  Shoes 

1.  Lead  Sole. 

a.  Overcome  positive  buoyancy, 

b.  Aids  diver  in  remaining  upright. 

2.  Hardwood  Upper  Sole — a  means  to 
secure  lead  sole  to  leather  uppers. 

3.  Uppers — a  means  to  secure  weight 
to  diver's  foot  securely. 

4.  Lacing.  , 

a.  Assists  in  securing  shoe  to 
foot . 

b.  Made  of  signal  halyard  because  of 
its  strength  and  flexibility, 

5.  Leather  Straps. 

a.  Aasists  in  securing  shoe  to  foot. 

b.  Aids  in  preventing  laces  from 
becoming  tangled.      |  ^"^  4  ^-j 

(18) 


INSTRUCTOR  ACTIVITY    STUDENT  ACTIVITY 


Use  actual  equipment, 
cutaway  or  charts  to 
illustrate  point. 


ERIC 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

6.     Toe  Guard — protects  diver  from  injury* 

III*     Questions  and  Summary  Ask  questions  as 

necessax'y. 


l:">^'>  (19) 
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NAVAL  SCHOOL  DIVING  AND 

Diver,   second  Class  A*4 33-0022 

Medical  Deep  it?a  Diving  Technician  A-*433-O020 

Ship  Salvage  Diving  Officer  A-4N'-0011 

Deep  Sea   (He02)   Diving  Officer  A-4N-0010 

Security  Clearance;  Unclassified 

Lesson  Topic:     6,2  ^4k  V  Deep  Sea  Diving 

System  Diver 

12   1/2  Hours 

INSTRUCTIONAL  MATERIALS 

U.S.  Navy  Diving  Manual 
Student  Guides 
Mk  V  Deep  Sea  Diving  System 
Projects-Materials  for: 

Searching  Project 

Single  Flange  Project 

Seventeen  Stud  Pontoon  Project 

Tooker  Patch  Project 

TERMINAL  OBJECTIVES 

1.     When  the  student  completes  this 
course,   he  will  be  able  to,  as 
a  diver  using  the  Mk  V  Deep  Sea 
Diving  System,  in  open  water  at 
a  depth  of  at  least  twenty  feet: 
a.     DeitKDnstrate  all  searching 
line-pull  signals  and  proper 
response  to  tender's  searching 
line-pull  signals  during  the 
execution  of  the  Searching 


) 

SALVAGE 

TERMINAL  OBJECTIVES  (cont'd) 

Project  in  accordance  with 
Diving  Training  Standards. 

b.  Demonstrate  a  profi- 
ciency in  the  use  of  the  Mk  V 
Deep  Sea  Diving  System  by 
successfully  completing,  in 
accordance  with  Diving  Train- 
ing Standards,  any  two  of  the 
following  projects:  Single 
Flange,  Seventeen  Stud  Pon- 
toon, or  Tooker  Patch. 

c.  Use  proper  voice  and  line- 
pull  communications  during 
all  training  dives. 

ENABLING  OBJECTIVES 

1.  LIST,  in  writing,  all  searching 
line-pull  signals,  and  EXPLAIN 
the  use  of  each. 

2.  U^iag  a  short  line  between 
two  persons,   DEMONSTRATE  all 
searching  line-pull  signals. 

3.  Using  a  short  line  between  two 
persons,  DEMONSTRATE  the  correct 
response  (movement)  to  the 
tender's  searching  line-pull 
signals. 

4.  Orally  EXPLAIN  the  Searching, 


ENABLING  OaTKCTlVES  (cont'd) 


Sinqlc       ^-^qe.   Seven  toon  Stud  Pon- 
toon,^ an  .  :ooker  Patch  ProjtiCts 
in  accor^lance  with  Diver  Training 
Standards. 

5.  Orally  DESCUIBE  operation  and 
conunun  x ca  t  Ion  p roce dures  f o r  use 
on  tlie  Mk  V  Deep  Sea  Diving  Sys* 
te»n  Phone    during  nonnal  operations 
(i.e.   iiiOji ; tor in*^  the  ^iivti,  -:nder- 
//uLer  ci.ttuuj  and  wel<Jing  ano 
n)c>nitorin«,  th^i  PneupK>  fathonv-ior)  , 

6.  Ot.^liy  IKSiMUBE  operation  and 
cnnnMui  i  cat  I  on  procedures  for  use 
on   *M»o         n/  Oeep  Sea  Diving  Sys- 
tt^m  Phone  during  abnormal  situation 

loBu  of  p<.wer,   loss  of  corn-- 
rnunioatiuns^    iobs  of  Ociuye  read- 
inqs) . 

V  I<  ITKKiON   '11::  ST 

4  lii'^^er  usinq  t  he  r-ik  V  ")eoi  Soa 
:  i   in*)  Svs.oi'i,    in  t  oen  w^t'it  at    i  depth 
i  :    at    L-ast    ^vintv  ^'eet; 

ci       Dftmr-i  strace  all  searching 
iM.o-pi,ll  Hiv,nals  during  the  exeou- 
c  L<jf»  of  the  SL^arching  Pro  ject  in 
acjoc.t  danrre  with  Diving  Training 
.Standards. 

b.     Demonstrate  a  proficiency 
ill  tht   use  of  thrt  Mk  V  Deep  Sea  Diving 
Systeir  i)y  successfully  completing, 
in  accordance  with  Diving  Training 


) 

ENABLING  OBJECTIVES  {cont'd) 

Standards,  any  two  of  the  following 
projects:     Single  Flange ,  Seven- 
teen Stud  Pontoon,,  or  Tooker  Patch. 

c.     Use  proper  voice  and  line*- 
pull  communications  during  all 
training  dives/ 

HOMEWORK 

Student  Guide,  Volun«e  C  Assign- 
nrvent  Sheets  6-2-lA  through 
6^2-3A      Job  Sheets  6-2-lJ 
through  6-2-7J 


H 


)  ) 

OUTLINE  OF  INSTRUCTION 
!•  Introduction 

A.     Sstabllsh  Contact 

B«     Establish  Readiness 
Establish  Effect 


D.  Overview 
I .  Presentation 

A,  Projects 

1 .  Searching 

a.     Line-pull  signals   (in  Instructor 
Guide-Tender)  • 

2.  Single  Flange,  Seventeen  Stud 
Pontoon,  and  Tooker  Patch • 

B.  Voice  and  Line-pull  Conununications 
1.     Review  line-pull  signals  (Diver 

to  tender) . 

a.   ,1  pull-"!  am  all  right"  or  "I 
am  on  the  bottom. " 

1051 
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INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Introduce  topic  and  self« 

Get  s  udents  ready  to  learn. 

Bring  out  the  need  and 
value  of  the  material  being 
pre sented. 

State  learning  objectives. 


Explain  the  project    Observe  and  take  notes 
in  accordance  with  necessary. 
Diving  Training  Stai^d- 
ards. 

EMPHASISE:     Must  attain 
a  satisfactory  on  this 
project. 

Explain  the  project  in 
accord2ince  to  Diving 
Training  St2uidards. 
EMPHASIZE:     Must  attain 
^  satisfactory  performance 
on  any  two  of  these  projects. 


Ask  students  for         Respond  to  questions  as 
definitions  of  line-  necessary, 
pull  signalSt  lo'l^ 


) 

/ 

OUTt^INE  OF  INSTRbCTlON 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


ERIC 


b. 
c . 
d. 

e. 

f . 
9- 


2  ;,ul ls--"Lcwer"  or  "Givo  me  slack." 

3  pulls-  "Take  up  my  slack." 

4  pulls- "Haul  me  up." 

2-  1  pulls-" I  understiuid"  or  "Answer 
the  phone. " 

3-  2  pulls-"More  air." 

4-  3  pull3-"Le33  air." 
Emergency  Signals. 


1. 


2. 


3. 


2-  2-2  pul^s-"!  ati)  fouled  and  need 
the  assistance  of  another  diver." 

3-  3-3  pulls-"I  am  fouled  but  can  * 
clecir  myself. " 

4-  4-4  pulls-"Haul  me  up  immediately." 


Special  Si.jnals  from  the  diver.       Also  covered  in  Mk  V  Deep 

%  pea  Diving  System  Tender 

1-2-3  pulls-"Send  ine  a.  Instructor  Guide. 


1. 


square  mark." 
2.     5  pulls-"Send  me  a  line." 
'3.     2-1-2  pull3-"Send  me  a  slate." 

(4) 
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OUTLINE  OF  INSTRUCTION 

'j  •     Searchinq  Signals « 


Voice  Conununi  Rations 
a.    ^Relay  information  to  topside  on 

status  of  diver  and/or  task  when 

ch^mge  occurs. 

Communications  initiated  by^ 

the  diver  begins  with  "Topside, 

✓ 

this  is-    (color  code)  •   .   •  *' 

c.  Repeat  orders  given  by  topside 
verbatim. 

d.  Speak  slowly  said  distinctly* 
LoWer  the  normal  pitch  of  your 
v^ice. 

e.  Keep  conversations  brief  euid  simple. 

f.  Avoid  othjpr  radio  terminology. 

g.  JJo  Profanity. 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

As  in  Mk  V  Deep  Sea  Diving 
System  Tender  Instructor 
Suide . 

Emphasize  that  this  is  a 
graded  evolution. 


Example:     "Topside,  this 
is  Red  Diver-on  the  bottom. " 


/ 


Exan^le:  "Roger,  Over-and- 
out,  etc." 


III.     Suiw^ary  2md 'Questions 


ERIC 
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Ask  questions  as  necessary 


UNIT:     1.  Orientation 


ERIC 


2 .  Underwater 
Basic 


Following  are  sta:idards  to  be  used  when  grading,  observinq 
and/or  teachirL,  Divinq  Coirununications . 

1.     In  acccrda'-.ce  with  the  u.sJ  \'avy  Diving  Manual,  line- 
pull  signals   -ihould  be: 

a.  Sharp,   disfcincT:  pulls, 

b.  Strong  enough  to" be  felt  by  the  diver. 

c.  y,ot  so  strong  as  to  pull  the  diver  away  froia  his 

wo  r  '< . 

d.  Given  3':z^.-  all  slack  has  been  taken  froia  the  line. 

MOT-i:     If  th-  ir.structor  is  in  doubt  as  to  whether  or  not 
tfcn^ars  are  giving  proper  line-puil  signals  (as 
above)  ,  :?lace  your  hand  on  the  line  and  check  for 
slack,   distinctness,  etc. 

voice  CO>LMUNIC.\TIONS 

As  a  Phcne  Talk^:r: 

1.  Color  code  first  at  all  times  with  the  exception  of 
t-llincj  the  diver  to  circulate. 

E'XAypLZ:     "RcjJ  TAv^r.     Coming  to  your  first  stop." 
^'-':.V>!F^:     ".:irculate.   Red,  Circulate." 

2.  Insure  tna"  tne  di\/ar  repeats  the  given  order  verbatim 
to  the  phone  talkar.     Repeat  the  order  if  not  given 
tack  verroatiw. 

3.  P.eoeat,  to  r.he  diver,  anv  communication  from  the  diver, 

ve rbatim. 

4.  Soeak  :3^.owly  and  distinctly.     Lower  the  normal  pitch 
or  che  voices. 

5.  Keep  conversations  brief  and  simple. 

6.  Avoi<i  other  radio  terminology   (i.e.   Roger,  Over' and  Out, 

v. 'lice  ,     2tC  .  ,  . 

7.  :;n  profanity. 


V5  a  j  ;.  V9r 

Relay  mfor-.ation  to  topsirie  on  status  of  diver  and/or 
task  when  change  occurs. 

CoTCT-^.  ir.il-.iar-d  by  the  diver  begins  with  . 

"T'j'^S'.ia,    "-':\i3   13    '•'Toi  :)--  cede;  ." 

:     '•  r--:3i.-:e ,   ir.       1  ?  ■  Re  d  Diver  -  on  the  bottom." 


Repeat  orders  given  by  topside,  verbatim 

Speak  slowly  and  distinctly.     Lower  the  normal  pitc 

of  your  voice.  ^ 

Keep  conversations  brief  and  simole. 

Avoid  other  radio  terroinology  (Roger,  Over  and  Out. 

Wiico  etc . ) . 

No  profanity. 
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DIVING  TRAINING  STANDARDS 


0  Buo|^ 

I 


PLATFORM 


UNIT:     1.  underwater 
Basic 


2.  Lightweight 

Diving 


GENERAL  DESCRIPTION: 


Diver  responds  correctly  to  searching  line- 
pull  signals  by  moving  in  direction  indicated 
by  diving  tenders . 


r  -XT  T  ^  9 

L<>»  —  J.  ^ 


u:;iT  3 


1.  ENVIRONMENT 

—  r 

Open  Water 

Open  Water 

2.  DEPTH 

at  least  20 
feet  _ 

at  least  20 
feet 

3.  EQUIPMENT 

Mk  V  Deep  See 
Diving  System 

Mk  I  Mask  and 
Hot .Water  Suit 

4.  OTHER 

Murky  water  or 
with  faceplate 
blacked  out 

Murky  water  or 
with  faceplate 
blacked  out 

STANDARDS: 


1.  PERFORMANCE 


2.  TIxME 

3.  EQUIPMENT 


Correctly  re- 
spond to  all 
searching  linef- 
pull  signals 


30  Minutes 


Submerge  port- 
able buoy  two 
times  by  hemd 
pulls  while 
standing  on 
the  bottom 


Correctly  re- 
spond to  all 
searching  linci 
pull  signals. 


30  Minutes 


T 


Submerge  port- 
able buoy  two 
times  by  hand 
pulls  while 
standing  on 
the  bottom 


ERIC 


PROCEDURES : 

X.    Diver  descands  to  bottom. 

2.  Diver  reports  on  bottom  and  ready  to  go  on 
searching- pattern . 

3.  After  the  project  is  completer  use  proper 
line-pull  communications  and  come  to  surface. 

WHY  DO  IT: 

To  give  the  student  experience  and  training  in 
techniques  of  finding  objects  on  the  bottom  in 
dark  water. 
SKILLS  NEEDED: 

Sense  of  direction 

Nominal  proficiency  in  Mk  V  Deep  Sea  Diving  System 
SPECIAL  INSTRUCTIONS: 

1.     Diver  shoxild  be  allowed  a  maximum  of  three 
minutes  to  become  oriented  on  the  bottom 
before  beginning  searching  pattern. 
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GSNSRAL  DSSCRIPTION:     Diver  descends  to  bottom  of  open  tank /open 

water,  disasr>snble  anc^  reassemble,  with 
gasket,  the  single  flange  proiect. 


3 : 

i*::!?  3 

1. 

EMViRCN':^::? 

1 

Open  Tank 

Open  Water 

Open  Water 

2. 

DEPTH 

at  least  8 
feet 

at  least  20 
feet 

at  least  20 
feet 

3. 

EQUIPMENT 

Mk  V  Systen 
Tool  Bag 
2  open-end 
wrenches 

Mk  V  System 
Tool  Bag 
2  open-end 
wrenches 

SCUBA  gear  and 

wet  suit 
Tool  Bag  and  2 
open-end  wrencte 

4. 

OTHER 

NONE 

Murky  water  or 
faceplate 
blacked  out 

•TONE 

STANDARDS 

* 

* 

1. 

PERFOP-MA.MCE 

Use  proper 
line-pull 
signals 

Use  proper 
line-pull 
signals 

NONE 

2. 

TIME 

60  Minutes 

60  ^inutes 

50  Minutes 

3, 

EQuiP:-:^:iT 

!•   Bench  marlci 
alinad* 

2,  At  least  6 
nuts  and  bolts 
wrench  tiaht 

1 

il.  Bench  riarks 

jalined. 
2 •   At  least  6 
nuts  ani  bolts 
wrench  tight. 

1.  Bench  marks 
alined. 

2.  At  least  6 
r.urs  and  bolts 
wrench  tight 

1 

• 

1 

\ 

J  -. 

1 

1 

er|c  -^SoO 


PROCEDURES  1 


WHY  DO  IT: 


1.  Disassembling 

a.  Descend  project  to  bottom. 

b.  Diver  removes  nuts,  bolts  and  gasket. 
(1)  Put  nuts  and  bolts  in  tool  bag. 

c.  Use  line-pull  signals  and  send  for  square 
mark . 

d.  Sec are  gasket  t6  square  mark  and  send  it 
topside. 

e.  Recover  gasket  from  topside. 

2.  Reassembling 

a.    Reassemble  flange  in  reverse  order  making 
sure  bench  marks  are  alined  and  gaske-t 
is  in  place. 


To  acquaint  the  student  with  minor  jobs  under- 
water and  the  requirement  for  a  water  tight 
flange  fitting. 
SKILLS  NEEDED: 

Basic  mechanical 

Be  able  to  overcome  the  restrictions  created  by 
the  Mk  V  and  SCUBA  systems. 
SPECIAL  INSTRUCTIONS: 

1.  Time  is  to  start  when  diver  reports  he  in  on 
the  bottom  and  has  located  project. 

2.  Time  is  to  be  stopped  when  diver  calls  for 
project  to  be  hauled  topside. 

3.  Instructor  must  insist  on  use  of  proper  line- 
pull  signals  and  voice  communications  through- 
out all  training  dives. 


(3-7/ 


DIVING  TRAINING  STANDARDS 


UNIT:     1.  Underwater 
Basic 


GENERAL  DESCRIPTION;    Remove/replace  patch  so  that  pontoon  may  be 

floated  by  using  air. 


CONDITIONS: 


1.  ENVIRONMENT 

2.  DEPTH 

3.  EQUIPMENT 


4.  OTHER 


Open  Water 

at  least  20 
feet 

1.  Mk  V  System 

2.  Tool  Bag 

3.  Wrenches 

Murky  water  or 
slackened  face 
plate 

STANDARDS: 

1. 

PERFORMANCE 

Use  proper 

line-pull 

signals 

2. 

TIME 

60  Minutes 

3. 

EQUIPMENT 

1.  At  least  13 
nuts  wrench 
tight 

2 .  Pontoon 
must  float  for 
3  minutes  afte 
blowup. 

131a 


PROCEDURES : 

1.  Place  project  on  bottom  on  the  project  whip.  ^ 

2.  Diver  descends  to  bottom  on  the  project  whip. 

3.  Diver  loosens  all  nuts. 

4.  Remove  all  nuts  With  the  exception  of  those  on 
the  four  comers.     Place  nuts  in  the  tool  bag.  • 

5.  Remove  three  of  the  remaining  four  bolts  and 
place  in  tool  bag. 

6.  Bade  off  remaining  nut  to  within  two  threads 
and  request  square  mark  from  topside. 

7.  Secure  line  to  nabber  gasket,  remove  final 
nut  and  patch  and  send  gasket  to  surface. 

8.  Recover  gasket,  set  in  place,  and  put  four 
comer  nuts  in  place.     Screw  down  hand  tight. 

9.  Place  remaining  nuts  on  studs  and  screw  down 
hand  tight. 

10.  Secure  all  nuts  wrench  tight  beginning  with 
center  nut  on  each  side  and  work  toward 
comers . 

11.  Request  air  hose  from  topside  and  attach  to 
pontoon . 

WHY  DO  IT: 

Gives  the  student  experience  in  removing/replacing 
patches. 

SKILLS  NEEDED:  _ 
Basic  mechanical  ri 
SPECIAL  INSTRUCTIONS:  ^ 

1.  Time  starts  when  diver  has  been  on  bottom  three 
minutes . 

2.  Time  stops  when  diver  reports  leaving  the  bottom. 


ERIC 
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♦^K:    Tooker  Patch 


DIVING  TRAINING  STANDARDS 


UNIT:     1.  uncaerwater 
Basic 


2.  SCUEA 


GENSRAL  DESCRIPTION:    Diver  removes  and  replaces  a  strong  back  in 

a  tooker  patch. 


CONDITIONS: 

1.  ENVIRONMENT 

2.  DEPTH 

3.  EQUIPMENT 


4.  OTHER 


STANDARDS: 


PERFORMANCE 


2.  TIME 

3.  EQUIPMENT 


Open  Water 

Open  Water  j 

at  least  20 
feet 

ft  least  20 
feet 

1.  Mk  V  System 

1.  SCUBA  gear 
and  wet 
suit 

Murky  water  or 
blackened  faca 
plate 

A  

Use  proper 
line -pull 
signals 


25  Minutes 


Patch  properly 
seated 


NONE 


7  Minutes 


Patch  properly 
seated 


f 


/37'f 


PROCEDURES: 

1.  Place  project  on  the  bottom  on  project  whip. 

2.  '  Diver  descends  to  bottom  on  the  project  whip. 

3.  Diver  removes  two  wing  nuts  from  patdi  studs. 

4.  Diver  removes  strong  bade. 

5.  Diver  requests  square  mark  from  topside, 
secures  s1%ron9  back  to  sqfuazre  mark  and  sends 
it  topside. 

6.  Receive  stror>g  back  from  topside  and  reassemble 
project. 

WHY  DO  IT: 

Give  student  experience  securing  tooker  patches 

such  as  are  used  in  port  holes  during  salvage 

operations. 
SKILLS  NEEDED: 

Basic  mechanical 
SPECIAL  INSTRUCTIONS: 

1.  Time  starts  when  diver  reports  that  he  is  on 
the  bottom. 

2.  Time  stops  when  diver  reports  that  he  is  leav- 
ine  the  bottom. 


in 
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DIVING  TRAINING  STANDARDS 
^SK:    Tiinb«r  Hitch  and  Half  Hitch  on  a  Spar 


UNIT:     1.  undervatar 
Basic 


GENERAL  DESCRIPTION:    Diver  pulls  timber  to  the  bottom,  ties  a  txniber 

hitch  backed  with  a  half  hitch  around  the 
timber,  and  returns  it  to  the  surface. 


COifDITION'5 : 

1. 

ENVIRONMENT 

1 

Open  Water 

2. 

DEPTH 

at  least  8 
feet 

'       ^  3, 

EQUIPMENT 

1.  Mk  V  System 

4  . 

OTHER 

Murkv  water  or 
face  plate 
blacked  out. 

STANDARDS: 

1. 

PERFORMANCE 

1.  Without 
error 

2. 

TIME 

13  Minutes 

3. 

EQUIPMENT 

1.  Timber  hitch 
and  half  hitch 
[must  not  slip 
[off  when  timber 
reagnas  the 
surface.  ^ 

vO 
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PROCEDURES : 

1.  After  descent,  diver  pulls  spar  down  with 
project  line  and  straddles  timbem 

2.  Diver  ties  a  timber  hitch  backed  with  a 
half  hitch  aroimd  timber. 

3.  Hold  on  to  the  line  just  below  the  half  hitch 
and  L'^t  timber  float  upward. 

4.  Give  proper  line-pull  signals  and  return  to 
the  surface. 

WHY  DO  XT: 

1.  To  familiarize  the  student  with  handling 
lines  and  wood  underwater. 

2.  To  a^low  the  student  to  gain' confidence  and 
dexterity  in  the  Mk  V  System.  | 

SKILLS  NEEDED: 

Ba^ic  Marlinspike  Seamanship 
SPECIAL  INS1RUCTI0NS: 

li     Tin«  starts  when  timber  leaves  the  surface. 

2.  Time  stops  when  diver  leaves  the  bottom. 

3.  Students  should  try  tying  timber  hitch  and 
half  hitch  vrtiile  on  surface  (opportune  time 
would  be  while  they  are  dressed  in  the  Mk  V 
waiting  to  be  put  in  water) .  ^— 
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x>  NAVAL  SCHOOL  DIVING  AND  SALVAGE 

Divier,  -  Second  Class  A-4 33-0022 
Medical  Deep  Sea  Diving  Technician  A-433-0020 
Ship  Salvage  Diving  Officer  A-4N-0011 
Deep  Sea  (He02)  Diving  Officer  A-4N-0010 

Security  Clearances  Unclassified 

lesson  Topic:     6.3  MH  V  Deep  Sea  Diving 

Systeirt  Tender  ' 

12  1/2  Hours  • 

INSTRUCTIONAL  MATERIAL: 

U.S.  Navy  Diving  Manual,  Vol.  1 
Student  Guides 
Mk  V  Deep  Sea  Diving  System 
Normal  Classroom  Equipment 
Short  piece  of  line  per  2  students 
Surface  Supplie()  Diving  Operations 

Pre-dive  Checklist 
Diving  Log. 

OPNAV  Form  9940/1  per  student 
TERMINAL  OBJECTIVES 

1.     When  the  student  conpletes  this  course, 
he  will  be  able  to,  as  a  member  of  a 
team  tending  a  diver  using  the  Mk  V  Deep 
Sea  Diving  System  in  open  water: 

a.  Given  directions  by  the  topside  su- 
pervisor (Instructor),  guide  the 
diver  tli rough  the  Searching  Project 
(in  accordance  with  Diving  Training 
---'Standards)  by  using  correct  search- 
ing line-pull  signals.  I'l^-'Q 


TERMINAL  OBJECTIVES  (cont'd) 

fl 

b.  Use  correct  telephone  and 
line-pull  communication  pro- 
cedures throughout  all  train- 
ing dives. 

c.  Dress  a^-4iver  in  a  Mk  V  Deep 
Sea  Diving  System,  within 
twelve  minutes,  so  that  he 
may  safely  enter  the  water. 

to 

d.  Under  Instructor  guidance, 
prepare  the  Mk  V  Deep  Sea 
Diving  Systeih  for  dally  use 
and  secure  the  gear  upon 
completion  of  daily  divin^i 
activities. 

e.  Demonstrate  correct  mainten- 
ance of  the  Diving  Log  (in- 
cluding OPNAV  Form  9940/1) 
withoyt  error. 


(  .( 

ENABLING  OBJECTIVES 


1.  LIST,  in  writing,  all  searching  line- 
pull  signals. 

2.  Using  a  short  line  between  two  per-  ^ 
sons,  DEMONSTRATE  all  searching  line^ 
pull  signals. 

3.  DESCRIUE,  orally,  operation  and 
communication  procedures  /tor  the  use 
of  the  Mk  V  Deep  Sea  Diving  System 
Phone  during  normal  operations 
(monitoring  the  dive,  underwater  cut- 
ting and  welding,  and  monitoring  tlie 
pncumo  fathometer). 

4.  DESCRIBE,  orally,  operation  and  com- 
munication procedures  tor  use  on  the 
Mk  V  Deep  Sea  Diving  System  Phone 
during  abnormal  operation  (i.e.  loss 
of  power,   loss  of  communications,  loss 
of  gauge  reading) . 

5.  DESCRIBE,  in  writing,  correct  proce**- 
dur^js  for  maintaining  a  diving  log  during 
normal/abnormal  operations  as  des- 
cribed in  3  and  4  above. 

6.  urally  LXPLAIN  the  function  of 
OPNAV  Form  0940/1. 

7.  Orally  EXPLAIN  the  fun.'tion  of  tlie 
Report  Overlay  and  Report  Form  of 
tho  uVNAV  Form  99  40/1. 

8.  DLS  'RIDK,   in  v/riting,  the  proper 
completion  of  the  OPNAV  Form  99  40/1, 
during  normal  operations,  without 
error. 

15; 'I  (2) 
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ENABLING  OBJECTIVES  (cont'd) 

9.     Orally  EXPLAIN  the  steps  and 
equipment  checkout  involved  in 
securing  the  Mk  V  Deep  S^ 
Diving  System  from  dally  use 
(particular  attention  to  cleaning 
and  sto%/age)  . 


CRITERION  TEST 


As  a  member  of  a  team  tending  a 
diwr  using  a  Mk  V  Deep  Sea  Diving 
System  in  open  water: 

a.  Given  directions  by  the  topside 
supervisor  (Instructor) ,  guide 
the  diver  through  the  Searching 
Project  (in  accordance  with 
Diving  Training  Standards)  by 
using  correct  searching  line- 
pull  signals. 

b.  Use  correct  telephone  and  line- 
pull  communication  procedures 
throughout  all  training  dives. 

c.  Dress  a  diver  in  a  Mk  V  Deep 
Sea  Diving  System,  within  twelve 
minutes,  so  that  he  may  safely 
enter  the  water. 

d.  Under  instructor  guidance,  pre- 
pare the  Mk  V  Deep  Sea  Diving 
System  for  daily  use  and  secure 
the  gear  upon  completion  of  daily 
diving  activiti^,^^  ^ 

ao 
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Student  Guide,  Volume  C  Assignnent 
Sheets  6-3-lA  through  6-'3-4A 
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OUTLINE  OP  INSTRUCTION 
I.  Introduction 

A.  Establish  Contact 

B.  Establish  Readiness 

C.  Establish  Effect 

D.  Overview 
II.  Presentation 


INSTRUCTOR  ACTIVITY    STUDENT  ACTIVXTY 

Introduce  Topic  and  self. 

Get  students  ready  to  learn • 

Bring  out  need  and  value  of 
the  material  being  presented. 

State  learning  objectives. 


A. 


Communication  Procedures 
1.    Normal  Conditions. 

a.    Monitoring  the  dive. 

1.  Tender  will  normally  "feel"      Denonstrate , 
the  diver  by  taking  up  slack, 

getting  the  feel  of  the  diver's 
movement  and  then  giving  more 
slack, 

2.  Phone  Tender  will  initiate  con- 
versations with  diver  at  the 
direction  of  the  topfdde  super- 
visor. 


Take  notes  and  ask 
questions  as  necessary 


(4) 
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OUTLINE  OP  INSTRUCTION 

INSTRUCTOR  ACTIVITY    STUDENT  ACTIVITY 

3,  Line-pull  and  Phone  Tender  Emphasize 
will  monitor  diver  constantly. 

4.  Both  tenders  will  respond  to 
diver  as  necessary. 

b.     Underwater  Cutting  and  Welding. 

1.  "Safety  precautions  make  it 

desirable  to  have  as  much  voice 
contact  with  diver  as  possible 
during  the  time  the  kn^^e  switch 
is  -on." 

(a)  Possibility  exists  that  the 
diver  could  be  electrocuted. 

2.  As  a  rule,  if  phone  talker  has  Emphasize, 
had  no  communication  from 

diver  for  1-1  1/2  minutes         Time  is  dependent  upon 
after  "switch  on,"  he  should  be\'n'g"2^SS\'iS\h'^!rr^^t:^ 
put  knife  switch  in  "off"  po- 
sition emd  query  diver, 
c.     Monitoring  the  Pneuroo  fathoiwter. 

(5) 
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OUTLINE  OF  INSTRUCTION 

1.  Constant  monitor  during 
descent  and  ascent. 

2.  Bottom  conditions  will  dic- 
tate whether  constzuit  monitor- 
ing on  the  bottom  Is  necessary, 
(a)  Flat  bottom  or  rough, 

muddy,  etc. 
2.    Abnormal  Conditions. 

a.     Loss  of  power/communications. 

1.  Go  immediately  to  line-pull 
iiorals.  Keep  in  mind  that 
they  may  not  always  work. 

j  (a)  Depth,  current,  bottom  or 

work  site  communication, 

2.  Check  the  rising  bubbles 
of  air. 

3.  Listen  for  sounds  from 


1 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

Note:    Purge  Pneuroo 
fathometer  once  per  10  ft. 
on  descent.     Do  not  purge 
on  ascent* 


the  diving  helmet. 

(a)  If  sounds  are  not  heard, 

(6) 


Take  notes  and  ask 
questions  as  necessary. 


Go 
00 


FRir 
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OUTLINE  OP  INSTRUCTION  INSTRUCTOR  ACTlVITy    STUDENT  ACTIVIW 

circuit  may  be  out  of 
order,    if  the  flow  of 
bubbles  seems  normal,  diver 
may  be  all  right. 
4.     If  sounds  are  heard,  but  diver 
does  not  respond,  assume  he  is 
in  trouble. 

^  5,     If  another  diver  is  on  the 

bottom,  have  him  investigate  or 
send  down  the  standby  diver. 
6.     If  there  is  doubt  about  the 

diver's  condition,  do  not  hesi- 
tate  to  start  bringing  him  to 
the  surface.    The  standby  diver 
can  meet  him  on  the  vay,  or 
communi  Gilt  ion  may  be  restored « 
b.     Loss  of  Gau^i  Readings, 

1.    Most  serious  when  depth  and 

(7) 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


time  of  dive  require  <Je com-  Explain. 
pre5<3ion  stops. 
2.  Action^, 

(a)  If  using  a  diving  stage, 
marks  on  stage  line  could 
be  used. 

(b)  lengths  (50*)  of  hose  could 
be  used. 

(c)  Best  method  would  be  to 
lower  a  measured  and  marked 


Puts  burden  of  maintaining 
proper  level  on  diver. 


line  to  tlie  diver. 
\,   Sliding  shackle  on 

de3c<»rt  line  held  in 

— ^  $ 
position  at  atop  level. 

Let  diver  hold  weighted 

end  during  .'incent.  t 

3.   A3  'Jire  'ted  by  topside  Enphasize  that  there  are 
""  no  ijt  (jiidardized  procedures 

iupervisor.  for  this  instance. 

(8, 
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OUTLINE  OF  INSTRUCTION 
3.  Procedures 

a*    As  a  Pho^  Talker. 

1.    Color  code  first  at  all 
tiroes  except  when  telling 
the  diver  to  circulate. 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


QO 
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Explain  that  these     Take  notes  and  ask 
are  also  the  stand-    questions  as  necessary, 
ards  for  grading  line- 
pull/phone  tenders. 
EXAMPLE:     "Red  Diver 
coming  to  first  stop." 
EXAMPLE:  "Circulate, 
Red,  Circulate." 


2. 


3. 


1 . 


5. 


6. 


Insure  that  the  diver  repeats 
the  given  order  verbatim  to 
the  phone  talker.     Repeat  the 
order  if  not  given  back  ver- 
batim. 

Repeat,  to  the  diver,  any  infor- 
mation from  the  diver,  verbatim. 
Speak  slowly  and  distinctly.  Demonstrate 
Lower  the  noiraal  pitch  of 
the  voice. 

Keep  aon vernations  -rief  and 
simple. 

Avoxd  other  radio  terminology 

(9) 
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OUTLINE  OF  INSTRUCTION 

(i.e.  Roger,  Over-and-out , 
etc. ) . 
\      7.    No  profanity, 
b.     Line-pull  Signals 

1.     Searching  Line-pull  Signals. 

(a)  7  pulla-^Go  on/off 

f 

■  V 

searching  signals." 

(b)  1  pull-''Stop  and  search 
where  you  arev* 

(c)  2  pulls-^Move  directly 
away  from  the  tender  if  given 
alack  or  move  toward  tender 

if  strain  is  taken  on  the  life- 
line." 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


"v. 
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Explain  reasons  for 
searching  si'gnals. 


Take  notes  and  ask 
questions  as  necessary. 


All  signals  must  be 
answereHT  Emphasize. 


(d)  3  pulls-"Move  to  your 
rignt."   (facing  tender). 

(e)  4  pulls-"Move  to  your 
left."   (facing  tender). 


Empiiasize:  Directions 

are  from  facing  the  tender, 


1  ' 
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OUTLINE  OF  INSTRUCTION 


2.  Searching  Signals  (with 
circling  line) . 

(a)  7  pulls  &  1  pull  san^  as 
above . 

(b)  3  pulls -••Face  the  weight 
and  go  right. " 

(c)  4  pulls-'*Face  waight 
and  go  left. " 

3.  Special  Signals  from  the 
diver.  (review) 

(a)  1-2-3  pull8-"Send  roe  a 
square  mark . 

(b)  5  pull3-"Send  n»e  a  line." 

(c)  2-1-2  puils-"send  me  a 
slate." 

4.  Grading  Line-pull  Signal 
Tenders . 


(a)  Sharp,  distinct  pulls. 


INSTRUCTOR  ACTIVITY     STUDENT  ACTlVITSf 


Explain  when  to  use. 


May  ask  students  to  explair 
definitions  or  when  signals 
would  be  used. 


Demonstrate  as  explaining. 


(11) 
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OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY    STUDENT  ACTIVITY 


ERIC 


(b)  Strong  enough  to  be  felt 
by  the  diver. 

(c)  Not  so  strong  to  pull 
the  diver  away  from  his  work. 

(d)  Given  after  all  the  slack 
has  been  taken  from  the  line. 
Practice  Line-pull  signals. 


Pass  out  short 
pieces  of  line. 
Pair  up  students. 
Designate  one  as  tender. 


Students  pair  up-one 
tender,  one  diver. 


one  as  diver. 


Place  short  piece  of  line 
issued  by  instructor  be- 
tween the  pair. 


(a)   Searching  signals — Give 
as  "move  left,"  "move  right," 

Instruct  which  line-  Designated  tender  give 

etc.     (vice  3  pulls — 4  pulls)pull  signal  the  ten-  line-pull  signals  as  di- 

der  should  give  the  rected. 

diver.     Diver  should  Designated  diver  will 

respond  by  repeating  answer  the  line-pull  signals 

signal,  and  appropri-  and  then  move  accordingly, 
ate  movement. 

Observe  student  progress 
and  correct  mistakes  as 
necessary. 


Switch  student  roles  and 
practice. 


Switch  diver/tender  roles 
andj^eg^t. 


(12) 
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OUTLINE  OF  INSTRUCTION 

B.    Prepare/Secure  the  Mk  V  Deep  Sea  Diving 
Syste 

1.  Introduction  to  Pre-Dive  Checklist. 

2.  Instructions  for  students. 

a.     Each  morning/afternoon  a  team  of 
4  students  and  one  instructor 
will  prepare  Mk  V  Deep  Sea 
Diving  System  for  use. 


INSTRUCTOR  ACTIVITY    STUDENT  ACTIVITY 


C.     Divinq  Log 

i.     NoLiial  Diving  Operations. 

d.     Kept  on  diving  station  in  regu- 
lar green  hard-backed  notebook 


Appendix  K,  Diving 
Manual,  Volume  I. 


1.  Assign  team  of  four 
students  for  each  morning. 

2.  Following  to  be  accom- 
plished each  morning  under 
direction  of  the  instructor. 

Pertorm  appTicable      Perform  under  direction 
portions  of  the  Surface    of  the  instructor. 
Supplied  Diving  Operations 
Pre-Dive  Checklist  to  pre- 
pare the  Mk  V  Deep  Sea 
Diving  System, 
b.     This  should  include 
everything  from  hoisting 
the  diving  flags  to  pro- 
perly aligning  the  air 
system  to  accomplishing 
all  inspections  of  the 
diving  equipment. 


Illustrate  on  C/B, 


Take  notes  as  necessary. 


b.     Left  column: 

J.>S7  (13)  15SS 


OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

1.  Diver:  (Name) 

2.  Tenders:  (Ntunes) 

3.  Media:     (Air,  He02) 

4.  Dress:     (MV  V,  KNB-9,  etc.) 

5.  Depth:     (in  feet) 

6.  For  School  only: 

(a)  Instructor:     (lead  instructor's 
name) 

(b)  Project:  (single 
flange,  etc.) 

(c)  Remarks: 
c.     Right  Column: 


1. 

LS: 

(Time 

Left  Surface) 

2. 

RB: 

(Time 

Reached  Bottom) 

3. 

LB: 

(Time 

Left  Bottom) 

4. 

RS: 

(Time 

reached  surface,  or 

decompression  stops,  if  necessary) 
5.    TDT:     (Total  Deconpression  Time) 

(14) 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

6.  TBTi     (Total  Bottom  Time) 

7.  TTD:     (Total  Time  of  Dive) 

8.  For  Scho61  Only: 
(a)  Project  Tine: 

d.     First  div«  of  the  day  will  have 

following  entry  written  across  the 
top:     "Non-Returns  and  Jocks  (if 

applicable)  Tested  by:     (name)"      Emphasize  that  only  the 

equipment  actually  tested 
2,     Abnormal  Operations.  should  be  entered. 

a.    Accidents,  incidents^  etc*  should 

be  entered  in  the  "Remarks"  section 

of  the  log,  to  include: 

1.     Description  of  event — keep  brief. 

2  .     Actions  tedcen  . 

D.     DPI  \v  Fonn  9940/1,  Diviny  Log  Accident/      Distribute  9940/1        Take  notes  and  ask 

and  overlay  to  each    questions  as  necessary. 

Injury  Report  student.     Create ^nor- 

mal dive  situatio^  for 

1,     background.  use  in  completing  the 

form. 

a.     F'^rmal  report  for  reporting  diving 

lr)')i)  (15)  159  { 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY  ^ 

information  for  data  machine  pro- 
ceasing.  > 

b.  Filled  in  by  all  Navy  diving  / 
activities,  military  and  civilizm, 
excluding  submarine  school  students 

in  escap6  training,  unless  an  acci- 
dent  or  incident  is  incurred. 

c.  Forward  to: 
Commander 

Naval  Safety  Center 
Naval  Air  Station 
Norfolk,  VA  2  3511 
ATTN:     Code  88 

d.  Must  be  sent  within  ten (10)  days. 

e.  In  case  of  death,   forward  to: 
Armed  Forces  Institute  of  Pathology 

Washington,  D.C.  20012  ' 
ATTN:     Marine  Bropathology  Branch 

Plus  one  copy  to  Naval  Safety 

Center  (above) .  — ^ 

Co 

2.    Completing  the  9940/1.  Use  actual  form.  Take  notes  and  ask  r\ 

quejtt«M  as  necessary  .T^ 
(16)  3  p 
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HOTLINE  OF  INSTRUCTION 

a.    Six  (6)  lined  multi-spaced  form 
filled  in  with  the  aid  of  an 
over-lay, 

1.  Lines  1-5  conf>leted  by  the 
first  diver  of  the  group. 

(a)  Other  divers  of  that  group 
fill  in  only  line  1-2  if 
everythipg  else  is  the  same. 

(b)  If  any  variations, 
line  4-5  will  be  conpleted* 

2.  If  ddcompresslon  schedule  is 
not  followed  or  an  accident/ 
injury  occur,  line  1,2,6  with 
a  narrative  of  events  will  be 
used . 

(a)  For  recurrence — a  separate 
9940/1,  line  1-6  and  narrative 
is  used. 

(17) 


INSTRUCTOR  ACTI^I^flf^^'  STUDENT  ACTIVITY 


chart,  or  transparency 
to  demonstrate  as 
explaining. 


(a  group  is  any  number 
of  divers  making  that  same 
dive) 
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INSTRUCTOR  ACTIVITY    STUDENT  ACTIVITV 
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INSTRUCTION 

(b)  Line  1  and  2  wlx.  be  as 
first  9940/1. 

3.  For  normal  or  routine  dives, 
narrative  is  not  required. 

4.  The  overlay  contains  self 
explanatory  instructions 
and  code  symbols. 

(a)  use  on^  #2  pencil. 

(b)  Use  only  one  symbol. 
P«r  block. 

•V 

5.     Line  1 

(a)  CoiTjpleted  on  all  9940/1 's. 

(b)  Blocks  2-3:  Month 
(cj  Blocks  4-5:  Day 
(d)  Blocks  6-7:  Year 

(.)  Bloc*s  8-13=  „„u  l.o.  coda  Give  school  as  exa.^le. 
it)  Blocks  14-15: 

(g)  Blocks  16-17:     total  number 

1595 
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INSTRUCTOR  ACTIVITY    STUDENT  ACTIVITY 


of  divers  in  the  group. 


of  diver  in  that  group. 


(h)  Blocks  18-19:  position 


Notet    Any  item  using 
two  blocks  where  one 
number  is  used  must  be 
preceeded  by  a  zero 
(01,  02,  03,  etc.) 
Note:     If  blocks  16-17 
has  number  of  divers  as 
10,  then  10  reports 
must  be  submitted. 
Note:     All  9940/1's 
of  a  group  are  stapled 
together. 


6.     Line  2 

(a)  Completed  on  all  9940/1's. 

(b)  Blocks  20-33:  Activity  Give  for  school,  as  exan^le. 
Code . 

(c)  Blocks  34-42:  Social 
Security  Number. 

(d)  Blocks.  43-56:  Diver's        Note:     Leave  space  be- 


last  name,   first  and  middle 


tween  name  an^  initials. 
Use  only  spaces  provided 
for  name. 


initial . 


(e)  Blocks  57-58:  Diver's 


Age. 


(f)  Blocks  59-60:  Diver's 


(19) 
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OUTLINE  OF  INSTRUCTION 

Height  (in  Inches) 

iq)  Blocks  61-63:  Diver's 

Weight 

(h)  Block  64:     Male  or 
female 

(i)  Block  65:     Marital  Status 
(j)  Block  66:  Diver's  Race 
(k)  Block  67:     Branch  of 
Service 

(1)   Block  68:     Diver's  Build 
(m)  Block  69:     Class  of 
Diver 

(n)  Block  70:     Number  of 
dives  in  last  24  hours 
a  7.     Line  3 

(a)  Blocks  20-24:  Time, 
locale.  Zone 

(b)  Blocks  25-35:  Locality 

(20) 
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INSTRUCTOR  ACTIVITY    STUDENT  ACTIVITX 


Note:     When  Y  is  used  in 
line  1-6  explain  in  remarks, 
"line  2-Block  69  Y  Foreigh 
Student . 
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OUTLINE  OF  INSTRUCTION  , 

(c)  Blocks  36-39:  Depth 
in  feet  actual 

(d)  aiocks  40-41:  Average 
wave  height 

(e)  Blocks  42-44:  Current 
speed  in  knots 

(f)  Blocks  45-47:  Air  tempera- 
ture po 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITy 


ERIC 


10  feet  would  be  written 
0010 


8. 


(g)  Blocks  48-50: 
face  temperature 

(h)  Blocks  51-53: 
teruperature. 

(i)  Blocks  54-57: 
on  bottom 

(j)   Block  58: 
Line  4 

(a)  Block  20: 

(b)  Block  23: 


Water  sur- 


Water  bottom 


Visibility 


Type  of  bottom  Note:     Open  tanks  and 

pressurized  pots  are  Y 
(with  explanation) 


puipose  of  dive 
Is  D/S,  He02,  L/W 
(21) 
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OUTLINE  OP  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

fill  in  B,  SCUBA  is  either 
C  or  D 

(c)  Block  25:     Type  of  equip- 
ment 

(d)  Block  27:     Type  of  dress 

(e)  Block  28:     If  diving  under- 
wear is  used,  fill  in  Y  (with 
explanation) 

(f)  Blocks  29-41:    Breathing    Note:    An  air  dive  is 

He  00  N2  79,  02  021,  YOG. 

media 

(g)  Blocks  42-45:  Maximum 
depth  of  dive 

(h)  Blocks  46-52:     Bottom  time 

(i)  Block  53:     Breathing  mix    Note:     P  unless  any 

chancyes  to  the  diver. 

(j)  Block  54:     Breathing  mix 
supplied  by  air  (D) 
(k)   Block  55:     Tools  used, 
any  tools  Y  (with  explanation) 

(22) 
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OUTLINk:  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

(1)  Block  56:     T^^e  work, 
explain  diving  stage.  No  work 
(m)  Block  57 t    Diver  performance 
9.     Line  5 

(a)  Block  20:  Decompression 
Schedule 

(b)  Blocks  21-24:     Depth  on 
partial  pressure  table 

(c)  Blocks  25-28:  Time, 
explain  (table  1-10)  a 

dive  149'  for  :08  is  150/10  or 
0150/0010 

(d)  Blocks  29-33:  Repetitive 
dive  interval 

(r)  Block  34:     Type  decompression 

(f)  Block  35:     Location  of 
decon^^rc&sion 

(g)  Blocks  36-53:  Decompression 

(23) 
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OUTLINE  OF  INSTRUCTION 


(h)  Block  54:    If  schedule 
was  followed  or  not 
(1)  Block  55:     If  accident 
occured  or  not 

10.  Line  6 

(a)  Filled  out  only  for 
accident.  Injury,  or  medical 
information.     Overlay  gives 
opecific  details 

11.  Narrative 

(a)  Required  if  decompression 
schedule  Is  not  followed  or 
accident  occurs 

(b)  Signature  of  Diving  Super- 
visor and  Diving  Officer  will  be 
in  lower  portion  of  narrative 
lines 


INSTRUCTOR  ACTIVITY    STUDENT  ACTIVITY 

Note:    Fill  in  the 
scheduled  and  actual  time. 
Round  seconds  to  next 
greater  minute. 


ERIC 
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OUTLINE  OF  INSTRUCTION 

3.     Scorinci  the  Logs 
a.     Station  Logs 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

Emphasize:    This  is  a 
part  of  this  unit's  grade. 


1.    Will  be  checked  by  instructor 
^  following  each  dive. 

(a)  Accuracy  of  information. 

(b)  Completeness  of  information. 

(c)  Ledgibility. 
b.  9940/1's. 

1.     Will  be  checked  by  instructors 
each  morning  for  dives  made  the 
preceeding  day. 

(a)  Accuracy  of  information. 

(b)  Completeness. 

(c)  Ledgibility 
K.     Sunuuary  and  Questions 


Ask  questions  as 
necessary. 


(25) 
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NAVAL  SCHOOL  DIVING 

Diver,  Second  Class  A-433-0022 

Medical  Deep  Sea  Diving  Technician  A-4 33-0020 

Ship  Salvage  Diving  Officer  A-4N-0011 

Deep  Sea   (He02)  Diving  Officer  A-4N-0010 

Security  Clearance:  Unclassified 

LESSON  TOHIC:     7.1  Surface  Supplied  Diving 

Operation  Pre -Dive 
Checklist 

9  Hours 

INSTHUCnONAI.  MATERIALS 

U.S.  Navy  Diving  Manual,  Vol.  I 
Student  Guides 

Standard  Classroom  Equipment 
Mk  V  Deep  Sea  Diving  Sy.'^.tem 

TERMINAL  OBJECTIVE 

1.     When  the  student  completes  this 

course  he  will  be  able  to,  as  a  mem- 
ber of  a  four-man  team,  complete 
the  applicable  items  of  the  Surface 
Supplied  Diving  Operations  Pre- 
Dive  Checklist  to  prepare  the  Mk  V 
Deep  Sea  Diving  System  for  daily 
use  and  secure  the  gear  upon  com- 
pletion of  the  daily  activities. 

ENABLING  OnjECTIVES 

1.     Oially  EXPLAIN  the  use  of  the  Sur- 
face Supplied  Diving  Ojierations 


( 

ND  SALVAGE 

ENABLING  OBJECTIVES  (cont'd) 
Pre -Dive  Checklist. 

2.  DEMONSTRATE  the  correct  procedures 
for  con^Jleting,  the  items  necessary 
for  preparation  of  the  Kk  V  Deep 
Sea  Diving  System  for  daily  use. 

3.  Using  a  standard  print  (illustra- 
tion) of  the  school's  diver's 
breathing  air  system; 

a.  LABEL  the  print  with  correct 
symbols  to  show  all  major  compo- 
nents. 

b.  For  the  major  components: 

(1)  EXPLAIN,  in  writing  their 
function . 

(2)  LIST,  in  writing,  the  pro- 
tective devices  within  the  sys- 
tem. 

(3)  DESCRIBE,  in  writing,  the 
protection  provided  by  each 
device . 

(4)  LIST,  in  writing,  the  ratings 
"    of  applicable  major  components 

and  materials  used  in  their 
contruction. 

4.  Orally  DESCRIBE  the  maximum  stand- 
ards for  breathing  air  and  the  rea- 
sons for  the  standards . 

5.  Orally  STATE  the  setpoint(s)  for 
cleaning,  test  and  calibration  of 
gauges . 


16')  i 
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ENABLING  OBJECTIVES  (cont'd) 

6.  STATt;,   in  writing,  the  safety  pre- 
caut  ioiiG  necessary  to  insure  air 
purity. 

7.  DEMON S>RATE  the  correct  procedures 
for  completion  of  items  necessary 
to  secure  the  Mk  V  Deep  Sea  Diving 
System  from  daily  activities. 

CRITERION  TEST 

As  a  nieml)er  of  a  four-man  team,  complete 
the  applicable  items  of  the  Surface 
Supplied  Diving  Operations  Pre-Dive 
Checklist  to  prepare  the  Mk  V  Deep  Sea 
Diviijcj  System  for  daily  use  and  se- 
cure ihe  gear  upon  completion  of  the 
daily  activities. 

HOHEWORK 

Student  Guide  Volume  G,  Assignment 
Sheetb   7-1-lA  through  7-1-5A. 


OUTLINE  OF  INSTRUCTION 
I.  Introduction 

A.  Establish  Contact 

B.  Establish  Readiness 

C.  Establish  Effect 


I).  Overview 
II.  Preaentation 

A.     Diver's  Breathing  Air  Syst 


<1 
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INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

Introduce  self  and 
topic. 

Get  students  ready  to 
learn. 

Bring  out  need  and  value 
of  material  being  pre- 
sented. 

State  learning  objectives. 

En¥>hasize:    The  air    Observe  and  take  notes 

system  taught  here      as  necessary. 

is  fcr  the  school  only. 

Although  there  may  be 

similaritleBf  the  air  system 

for  their  command  will  probably 

be  different  in  design  or  com- 

ponen  tig|^i|||^ 


OUTMNK  OF  INSTRUCTION 

1.  Genci  il 

a.  Coiaioressor 

1.  High  pressure. 

2.  Rated  3000  psl, 

b.  Filter 

c.  Hicjh  pressure  banks 
a.     3  banks « 
Keducer 

1.     Reduced  to  150  pc 
e.     Volume  tanks 
1.     150  psi. 
^  f .     Mani  fold 

v., 

''v 

1.  Bays^ 

2,  5  air  connections 
q.     Luffer  Sponqes. 
\i.     Diver's  umbilical. 

2.  Hiqh  pressure  Coir.prrssors 
a.     2   (#1  &  #2)  available 


( 

INSTRUCTOR  ACTIVITY     STUDENT  A'CTIVITY 

Use  drawing  (attached)  to 
diagram  on  C/B,  transparency 
or  chart  to  illustrate. 


(4) 
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5UTLINK  OF  INSTRUCTION 

b.  Mv"tde  by  Chicago  Fncviinatic. 

c.  Used  to  maintain  air  pressure  in 
hicjh  pressure  banks. 

d.  Rated  3000  psi. 

e.  Not  a  constant  service 
compressor. 

f.  Electrically  driven. 
f|.     4  stages. 

h.  Located  in  Compressor  Room 
(Building  214) . 

i.  High  pressure  alarm  goes  off  at 
3000  psi. 

3.     High  Pressure  Air  Flasks 

a.  3  banks, 

b.  8  flasksf  per  bank, 
r.     Each  flask  has  a  valve  for  indi- 
vidual control. 

d.     Hydrostatic  testing  at  4500  psi. 

(5) 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Explain . 


4 


Use  drawing  (attached)  to 
diagram  on  C/B,  transparency 
or  charts  to  illustrate. 
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OF  INSTKUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

e.     Dc*^  nob  have  relief  valves. 
4.     Iiow  Pressure  Air  Compressors 

a.  Not  in  use  school, 

b.  On  board  YDT  14  i  15  with  Bendix 
Filter. 

1.  150  psi. 

2,  Manufacturer  I&R* 

c.  Usiiilly  portable  or  Salvage  Com- 
pressor, 

d.  Constant  Service  Compressor ♦ 
5*     Volume  Tank   (Low  Pressure), 

a.  Used  with  L.P,  Compressor. 

b.  Used  with  reduced  H*P,  Air. 
6.     ^r.qh  Pressur*^  Piping 

a.  Usually  H.P,  thick  wall  copper  tubing* 
1.     l/Q*"  wall  thickness* 

b.  CPV*  valves  normally  used,  *Combination  Pump  Valve. 

c.  3000  psi  working  pressure, 

d.  Relief  Valve  installed  3300  psi, 

(6) 
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OUTMNl:  OF  lNi;TH0CTIOU  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

Toiited  at  4500  pbi. 
f.     bat'd  from  II. P,  Com[)ressor  to  H.P. 
b.*.t:ks  to  Reducer. 

7,  Low  Pressure  Piping. 

a*     Carries  norinal  diving  air  pressure. 

b.     Copper,   steel  or  bra^s  tubing, 

o,     1  f#()  psi  normal  pressure. 

<1.     'le:ited  to  1  1/2  times  working  pressure. 

Relief  Valve  lifts  at  10%  over 

w<^)rK  pressure. 

8.  Filters  ^  Show, 
a.     FuiiJ  t  ion--c  1  i  T:iina  t  e  dusl  ,  oil 

»  t  r .    from  .  , 
1).     'l\v<j  typos. 

1.  lie twoert*  compressor  and  banks/ 
vol  liuk:;  tanks . 

(a)  Cuno,  Befidix. 

( b )  C !  I  a  J 1 M 1^  d  I  >  1  c '  £ » 1  e  1 1   n  L  . 

2.  before  going  to  diver,  1 1  1 

(7) 
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OU'll.INK  (»t     irj:.  I  KIM"!  lo  i  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

(  - )    Lut'fer--Kj»oiKie  or  fiber; 

clt-aued  With  .  o^!ip  and  water. 
'J  •      PfOt>suie  Reducers 

a      Nc)ni:^*lJy  dome  type.  Show. 

Manufdcturod  by  Grove  Co. 
(  ,         vuioeij  hiqh  preijr.ure  air  to  do- 
ts i  it. m1  lower  pressure. 
1,     Cc.il  sot  at  any  lower  pressure. 

t,     :-^anu  r\'*ct  ui       by  Grove  Co. 
b.     l>iit'^"t  cont:rol  of  air  pressure. 
Usen  with  mixed  gas  diving  to 
^;aiiit  nin  ovt;r-bottom  pressure 
during  de:£:cont  and  discent. 

Mo  i  .s  c  ure  Separci  tor  • 
1  .     ColJectt;  moisture  from  system 
nttcr  leaving  compressor, 
b.     Relief  Valves,  l*"^ 


(8) 


(  (  ( 

OUTLTNi:  OF   INSTKUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACriVlTY 

1 .  Relieves  pressure  from  system 
when  it  rises  above  working 
pressure . 

2.  Set  at  10%  over  working  pressure. 

c.  Gauges. 

1.  Installed  in  system  for  direct 
pressure  reading. 

2.  Calibrated  according  to  PMS  Re- 
quirements. 

d.  Crow's  Foot. 

1,     For  diving  nK>re  than  one  diver 
(maximum  of  three) . 
o.     "'I'"  Kitting.  ^ 

1.  Diver's  thread  on  one  end,  torpedo 
thread  on  the  other. 

2.  iv^iible  n^alc.  - 
t .      "S"  Fi tt  ing. 

1  .     Double  ma le  /  '  . 

2.     3/4"  pipe  tliread  on  one  end,  diver's 

(9)  l^jir;-! 
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OlITLINE  OF  INSTKDCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITif 

air  thread  on  the  other. 

g.  '  lX3ul^)le  Male  Fitting. 

1.     Diver's  air  thread. 

h.  Double  Female  Fitting. 
1.     Diver's  air  thread. 

i.  Oil  Separator. 

1.     R&^moves  oil  from  system  after 
compressor, 
j.     Heaters  and  Coolers. 

1.  Used  to  maintain  desired 
temperature . 

2.  Steam  or  water  used. 

3.  Tube  Type. 

B.     Diver's  Breathing  Air  Standards. 
1.     Must  conform  to  the  following: 

a.  Oxygei\  20*-22%  by  volume. 

b.  Carbon  Dioxide  300-500  parts  per 
hiillion;   .03-. 05%  by  volume. 

L   c.     Carbon  Monoxide  20  parts  per  million 


(10) 
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OUTI.INK  OF  INS'J'KUCriOIyi  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

niAxinmin,   .002%  by  volun»e. 

d.  itil,  Mist,  and  Vapor  5  milligrams 
per  cul:>ic  millimeter  maximum,  ^ 

e.  Solid  and  Liquid  Particles — not 
detectable  except  as  noted  above 
iinder  Oil,  Miat,  or  Vapor • 
Odor-not  ob jection^lble . 

2.     Insure  quality  by: 

a.     Using  U^S.  Navy  approved  diving 

compressors  only, 
b*     Use  only  approved  lubricants. 

c.  Have  air  analyzed  regularly. 

d.  Insure  moisture  is  drained  from 
comi^ressors  periodically  while 
running. 

Air  stored  in  flasks  will  be 
drained  and  recharged  annually. 

f.  Nevt^r  put  a  diver  in  tKe  water  if 
air  is  in  question. 

o 
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OUTl.INK  OF  INSTKUCTION 

(\     School  Air  System  Checkout 


nivimj  station  Set-up 
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INSTRUCTOR  ACTIVITY     STUDENT  ACl'IVITY 


Walk  through  air  Follow  instructors  through 
system  used  for  air  system  checkout.  Ask 

dl  ving  bay/platform    questions  us  necessary* 
used  for  Underwater 
Adveuiced, 

Begin  with  compressors 
and  end  with  diving  um- 
bilical. 

Point  out  all  filters^  air 
banks^  high  pressure  lines, 
reducers t  etc* 
Emphasize  safety  and  tag- 
out  procedures. 


Follow  instructor  through 
diving  station  set-up 
procedures.     Ask  questions 
as  necessary . 


Cii  aJiiu;  Procedures  for  Diving  Station 
1.     (iiviJc  class  into  teams  of  4  students. 


Using  the  Surface 
Supplied  Diving 
Operations  Pre -Dive 
Cht::cklis  t  (Appendix 
K,  UpS,  Navy  Diving 
Manual,  Vol.   I) , 
attached,  complete  all 
items  necessary  to  set 
up  station  for  Mk  V 
Deep  Sea  Diving  System 
operations. 

Emphasize  safety,  thorough^  * 
ness  of  inspections,  and 
conpletion  of  all  necessary 
checklist  items, 

Emphasi2e  items  to  Ask  questions  as  necessary, 
be  checked  each  day. 


Those  will  be  responsible  for  setting 
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UTLINE  OF  INSTKIICTION  INSTRUCTOR  ACTIVITY     STUDENT  ACftVITY 

up/securing  equipment  for  daily 
diving  activities. 

2.  Instructors  will  accoiripany  team  ai 
they  com>lete  Surface  Supplied  Diving 
Operations  Pre-Divo  Checklist  each 
moming/af  temoon . 

3.  Teams  should  be  graded  satisfactory  if: 

a.  All  items  of  checklist  are  com* 
pie ted. 

b.  All  safety  inspections  are  properly 
completed . 

c.  The  Mk  V  Deep  Sea  Diving  System 
is  ready/secured  at  con^letion  of 
checkl xst • 


/ 


(13) 
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6CH001   AIR  SYSTEK1 

I  HIGH  PPE5SUW 
COMFRCSaORS  (2) 


CUNO 


OHIGH  PRESSURE 


APPENDIX  K 

SURFACE-SUPPLIED  DIVlisJG  OPERATIONS 
'  PRE-DiVE  CHECKLIST 


Pfie-OIVE  CHCCKUST 


-A 


■  A.  Basic  PrvfMratlon  \ 

■  1.  Check  that,  for  dives  over  170  feet, 

*  a  recomprej^ion  chamber  and  diving 
medical  officer  are  present  on  the 
diving  station. 

■  2.  Verify  t>>at  the  proper  signals  indicat- 

ing underwater  operations  are  being 
conducted  are  properly  displayed, 

■  3.   Make  sure  that  aii  personnel  con- 

cerned or  in  the  vicinity  have  been 
informed  that  diving  operations  are 
underway 

■  4.   Oetemnine  that  all  valves,  switches. 

controls  and  equipment  components 
that  influence  the  diving  operation 
are  properly  "tagged-out '  to  prevent 
inadvertent  shut*down  or  activation. 

■  B,  Equipment  Preparation 

■  1.   Assemble  all  members  of  the  diving 

team  as  well  as  support  personnel 
{winch  operators,  boat  crew,  watch- 
standers.  etc.) 

■  2.   Assemble  and  layout  all  equipment 

that  may  be  ysed  on  the  dive,  either  as 
primary  equ/pment  or  standby  spares 
for  the  divek  (or  standby  diver).  This 
'  should  incline  atl  accessory  equip- 
ment and  topis, 

■  3.   Check  all  equipment  for  superficial 
^    wear  tears,  dents,  distortion  or  any 

other  apparent  discrepancies. 
3  4.   Check  all  masks,  helmets,  viewing 
^    ports,  faceplates,  seals,  and  visors  for 

broken  glass  or  plastic, 
a  5.   Check  all  belts,  laces,  and  lanyards 

for  wear  and  renew  as  needed. 

■  C  DMp-Sea  Outfit 

■  1.   Check  the  rubber  gasket  on  all  hel- 

met faceplates  for  wear 
3    2.   ChecK  y^e  interior  of  the  neinnc/tc 
insure  that  ail  controls  and  ccrr.oo-- 

SURFACE-SUPPLIED  AIR  DiVING  OPERATIONS 


nents  are  dry  and  free  of  verdigris. 
Pay  special  attention  to  terminals  for 
the  diver's  communication  system. 

3.  Checi"  the  threads  on  th^jgoose- 
necKs  on  the  back  of  the  n^j^ets  for 
breakage,  veibigns  or  wear 

4.  Check  fhc-^fety  locking  aevice  on 
the  helmet  for  freedom  of  action, 
and  vemy  that  the  locking  gate  on 
the  breastplate  recess  has  a  brass 
cotter  pin, 

5.  Ch^k^that  all  studs  on  the  breast- 
^  Jt9  are  free  of  distortion  or  damage 
to  threads. , 

'  6. .  Verify  that  ea\oti^heimet  and  breast- 
'  pi^te  combinatidH^ws  four  copper 
washers  and  twelve  ^ng  nuts.  (4 
wing  nuts  should  be  flanged). 
^  (^eck  serial  numbers  on  the  breast- 
pllte  brales  (£traps>  to  insure  that 
the  proper  brales  are  matched  to  a 
corresponding  breastplate, 

8.  Check  the  operation  of  tne  air  non- 
return valve  (smoke  test). 

9.  Check  the  packing  on  the  air  control 
valve.  Verify  presence  of  the  cotter 
key. 

10.  Check  the  freedom  of  movement  o^ 
the  spitcock  and  verify  that  the  nut  is 
loose  but  not  coming  off. 

Check  the  freedom  of  movement  of 
both  the  handwheel  and  chm-button 
.  on  the  air  exnaust  valve. 

12.  ^heck  thff  .diving  dre^^s  for  wear  or 

tears.  Pay  particular  attention  to  the 
rubber  collar  gasket,  bib.  and  cuffs. 

13.  Check  leather,  weights,  and  grom- 
mcts  on  the  weighted  beit  :or  wear 
or  tearing.  Pay  particular  attention 
to  the  jockstrap. 

14.  Check  that  helmet  cushion  or  suit- 
able padding  .s  avaijaoia  for  place- 
ment on  Q^vers  snouioers  before 
breastplate  is  attached. 
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C  D.  UgliMioht  Dtving  Outfit  (Standard  Mask) 

Z  1  Check  me  tightwejght  dry  dress  tor 
rips  or  excessive  wear. 

□  2.  Cht?ck  the  lightweight  diving  belt  for 
wear, 

Z  3    Check  mask  tor  general  appearance  C 
or  discrepancies  in  frame  and  seal. 
Check  mask  straps. 

3  4  Check  mask  air  non-return  valve 
(smoke  teat). 

'C  &  Lk}htw#i9»itOivingOutlft  (Diver's  MaakUSN 

I^^t:  '  Check  wet  su»t  for  tears  or  excessive 
wear 

2  2,  Check  faceplate  and  seal  on  the  Mk  i 
mask 

Z  3    Check  that  face  seal  and  oral-nasai 
mask  are  properly  attached  to  the 
mam  mask  body. 
4    Check  that  all  metal  cpmponents  are  v 
properly  secured  to  the  fiberglass  \ 
body. 

2  5.  Inspect  the  mask  for  loose  mounting 
bolts  or  excessive  dents  or  damage 

H  6.  Check  that  the  nose  clearing  device 
slides  in  and  out  easily. 

Z  7  Check  mask  straps  for  wear.  Gage  the 
bail-out"  bottle. 

"Z  8.  Check  flippers,  weight  belt  and 
other  accessory  equipment  according 
to  SCUBA  equipment^checklists  m 
Chapter  Five. 

Z  F.  General  Equipment 

I]  1  Check  that  all  needed  accessory 
equipment,  tools,  lights,  special  sys- 
tems.  spares,  etc.  are  on  scene  ar<d  iri 
working  order  In  testing  lights,  all 
t^sts  shoukJ  be  conducted  with  lights 
submerged  m  water  and  extinguished 
before  the  removal  to  prevent  over* 
iieating  and  taiiyre 

Z  2  erect  the  diving  stage  or  attach  the 
diving  ladder  In  the  case  of  the  stage, 
bie  careful  to  insure  that  the  shacKie 


connecting  the  stage  line  is  securely 
fastened  with  thr  shackle  pin  seized 
with  the  wircr  to  prevent  opening.  Se- 
cure the  air-hose  bulwark  roller  in 
place. 

G.  Preparing  the  Air  Supply 

■  1,   Check  that  a  primary  and  suitable 

back-up  supply  is  availat^^ie  wth  a  ca- 
pacity m  terms  of  purity,  vot  jrrid,  and 
supply  pressure  to  rompieceiy  serv- 
ice ail  divers  and  accessory  equip- 
ment throughout  all  pnases  of  the 
planned  operation 

■  2  Determine  that  proper  personnel  are 
I  available  to  operate  and  stand  watch 
y      on  the  air  supply 

Cj  3,  Compressors- 

\       a.    Determine  that  sufficient  fuel. 

coolant,  lubricants,  and  anti- 
freeze are  available  to  service 
all  components  tnroughout 
the  operation  All  compres- 
sors should,  be  fully  fueled, 
lubricated  and  serviced  iwith 
all  spillage  cleaned  up  com- 
pletely). 

Verify  that  the  appropriate  op* 
erating  and  service  manuals 
are  on  hand 

Check  maintenance  ana  re- 
pair logs  to  insure  the  suita- 
bility of  the  compressor  ibotn 
pnmary  or  back-up)  to  sup- 
port the  operation 
Verity  that  all  compressor 
controls  are  properly  marKed 
and  any  remote  vaiving  is 
tagged'Off  witn    Diver  s  Air 
Supply-Do  Not  Tcucn  signs. 
Make  sure  that  the  comores- 
sor  IS  secure  m  the  divmg 
araft  and  will  not  oe  suoject 
to  operating  angies  that  will 
exceea  15  degrees. 
Verify  that  the  oil  m  the  com- 
pressor  .s  of  a  type  tnat-is 


Z  b. 


J  c. 


Z  d. 


e 

% 
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^  g. 


h. 


□  R. 


C  I. 


m. 


^  -  n. 


proper  for  the  particular  com- 
pressor and  is  not  petroieum* 
based.  Check  that  tfie  com- 
pressor Oil  does  not  overflow 
the  Till*'  mark  or  contamina- 
tion of  the  dir  supply  could 
result  from  fumes  or  oil  nlist. 
Check  that  the  compressor 
exhaust  is  vented  away  from 
work  areas  and.  specifically, 
does  not  foul  the  compressor 
intake. 

Check  that  the  compressor 
intake  is  obtaining  a  free  and 
pure  suction  without  contam- 
ination Use  pipe  to  lead 
intake  to  tree  suction  is  nec- 
essary. 

Check  that  compressors  are 
not  covered  during  operation. 
Check  all  filters,  cleaners,  and 
oil  separators  for  cleanliness. 
Bleed  off  all  condensed 
moisture  from  filters  and  the 
bottom  of  volume  tanks  (accu- 
mulators). All  manifold  dram 
plugs  should  be  checked. 
Check  that  all  petcocks  are 
closed. 

Check  that  all  belt-guards 
are  properly  m  place  on  drive 
units. 

Check  ail  pressure-release 
valves,  check  valves,  and  au- 
tomatic unloaders.  Make  sure 
that  the  wing  nut  on  the  un- 
loader  is  in  the  compressing 
position. 

Verify  that  all  supply  hoses 
running  to  anc  from  the  com- 
pressor have  proper  leads,  do 
not  pass  near  nigh*heat  areas 
sucn  as  steam  imes,  are  free 
of  kinks  and  bends,  and  are 
not  exposed  on  deck  m  such 
a  way  that  they  could  be  roiled 


over,  damaged,  or  even  sev* 
ered  by  machinery  or  other 
activities. 

a  H.  Activate  the  Air  Supply 
C  1.  Compretsore— 

□  a.   M^ke  sure  that  all  run-up  and 

warm-up  procedures  are 
completely  followed. 

□  b.   Check  all  petcocks.  filler 

valves,  filler  caps,  overflow 

points,  bleed  valves,  and  drain- 
plugs  for  leakage  or  malfunc-* 
tion  of  any  kind. 

C  c.  Soap-test  all  valves  and  con- 
nections. 

u  d.  Verify  that  there  is  a  pressure 
gage  on  the  air  receiver  and 
that  it  is  functioning  properly, 
and  that  the  compressor  is' 
meeting  its  delivery  require- 
ments. 

Ci  e.  Check  that  the  air  supply  is  not 
being  delivered  below  purity 
standards  (smell,  taste),  or  in 
excess  of  95T. 

n  f  In  all  cases  where  compressors 
are  used  as  a  back-up  either 
to  a  shipboard  system,  cylin- 
der bank,  or  another  compres* 
sor-the  back-up  comoressor 
will  be  kept  runjiing  through- 
out the  diving  operation. 

□  2.  Cylinders- 

□  a.  Gage  all  cylinders  for  proper 

safety 

□  b.  Venfy  the  availability  and  suit- 

ability of  the  reserve  cylinders. 

m  c.  Check  all  manifolding  and 
valving  fpr  operation 

□  d.  Activate  and  check  delivery. 

[Z  3.   For  ail  supply  systems,  double  check 
*Do  Not  Touch  *  tags. 


00 
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■   I  AifHos#s 

■  1.   ChecK  ih<ai  a<i  noses  "ave  a  ciea/ 

lead  and  are  not  sub|€ct  to  heating  o^ 
aamage. 

1  Chec*'  ihat  nc  hov.ir  ,tjng\h  used  ex 
.  ceejs  five  yedrs  ago  frorr  'me  Jat 
of  manufaCiUro  ^age  s  rnarKea  on 
each  'enuth  4  '  froT)  the  eng)  Air  hosu 
used  orf  ASR  tAuxiltarv  Sobmarinf; 
Rescue)  ^e^z^seh  may  not  exceed  3 
years  of  age  in  any  length. 

■  3.   If  possible*  make  sure  that  the  hose 

(or  any  length)  has  not  ceen  used  in 
burst  test  program.  No  length  in* 
voived  in  such  a  pr  ogram  may  be  part 
of  an  operational  hose 

fl  4  Check  that  noios  ^n^t  ires  of  moisture 
packing  rrdterrai.  or  chfiik 

9  5.  Soap  test  hose  connf  c^^cns  after  they 
have  been  hooked  t  d  the  air  supply 
and  pressur;zea 

9  5.  Check  that  the  newect  ior  oest)  hose 
length  *s  the  secT.o'n  nearest  the 
surface,  since  that  s  tne  region  m 
which  the  hose  wtil  oe  subjected  to 
the  greatest  pressure  change. 

9  7  Check  tnat  all  tie-of^*;,  and  the  canvar« 
chaffing  over  the  first  '^^ngth  of  hoso 
are  in  proper  condition 

US  if  Dossible.  checK  ga^^^rfis  i\  hC':o- 
length  ccnnpctic^s 

S  J.  Testof  Equipment  wfth  Activated  Air  Supply 

i3  ^    HooK-up  fill  atr  ^»o-es  lO  heirnets 
TidSKs.  chan:fc9f?^   •ri'i  '^a^e  connec- 
tions Detvveen  ^acK-,  -^^  „     o\y  anc^ 
priman/  suppiv  mc^n.t  ji 
a  2.    Verify  flo  v  \z  i*»?>Mr,rt.-.  jrd  iT.a^r.i, 
fl  3    Check  all  exh^u^t  hmi  a  r  control 
valves. 

S  4  hoQU  .^Q  arv.l  test  ail  ^:  'r^':r  L.M\cns 
3  5.    ChecK  air  tlow  f^om    ,\  .  -  .vr-rr.irv  anc 

t)ack-up  supp'^e:!  to  -.'^h^^ro' 
M  6    Detact:      roses  »         'r,d*  ^v:ti'nr 
tochar^u^c'  /via^e      j  v,-^c:nnDor  sl;;- 
ply  <s  completely  ^hi^i  eft  anc'  '^lO  air  i> 


leaking  to  chamber  depleting  the  air 

supply.  ' 

K.  Recompression  Chambsr  Checkout  (Prs- 

divs  only) 

■  1    Check  that  the  chamber  is  completely 

free  and  clear  of  all  combustible 
materials.  This  includes  paint  cans, 
refuse,  matches,  lighters,  etc. 

■  2    Check  primary  and  bacK-up  air  sup- 

ply to  chamber  as  well  as  ail  pressure 
gages. 

■  6.   Check  that  the  chamber  is  free  of  all 

odors  or  other  contaminants, 

■  4,   Check  the  chamber  oxygen  supply. 

and  that  suitable  numbers  of  oxygen 
masks  are  rigged  for  at  least  two 
divers,  one  tender,  and  one  medical 
assistarit. 

■  5.   Verify  the  presence  of  a  sanitary 

bucket  in  the  chamber  in  case  of 

sickness. 

■  6.  Verify  that  the  medical  kit  Is  com- 

pletely outfitted  and  in  the  chamber 
M  7.  Check  all  doors  and  seals. 
M  8.  Verify  that  all  chamber  electrical  fit- 
tings are  fitted  with  armoured  cable 
and  special  lighting  fixtu'^es  and 
bulbs.  All  switches  should  be  on  the 
outside  of  the  chamber 

2  L  Final  Preparations 

a  1  Verify  that  all  necessary  records, 
logs,  and  timesheets  are  on  the  diving 
station. 

il  2  ChecK  that  appropnate  decompres- 
sion taDies  are  reaaily  at  hand 

0  3.  Verify  that  all  air  supply  systems 
have  a  voiume  tank  or  accumulator 
installed  mtheair  suppiy  line  between 
the  supply  source  ana  the  diver  s  hose 
connection  An  oil  separator  must  be 
installed  between  the  tank  and  tne 
connection. 

9  4  Place  the  dressing  bench  m  position. 
maKe  sure  *na*  :ne  Civer  wi.i  not  nave 
a  lonq  way  to  travei  to  ^eacn  the  diving 
ladder  or  stage 
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Medical  Deep  Sea  Divinq  Technician  A-433-0020 
S^f?  f?.^^^?^.?^^^'^^.  Officer  A-4N-00U  1.     Given  a  ioh 


Ship  Salvage  Diving  Officer  A-4N-0013 
Deep  Sea   (He02)  Diving  officer  A-4N-0010 

Security  Clearance:  Unclassified 

Lesson  Topic:     7.2  Mk  V  Deep  Sea  Diving 
^  System  Diver 

11  Hours 

INSTRUCTIONAL  MATEPIALS: 

U.S.  Navy  Diving  Manual,  Vol.  I 

Student  Guide 

Mk  V  Deep  Sea  Diving  System 
Materials  for  Projects: 

Angle  Descor  t 

Tunneling 

Hogging  Line 

Two  Man  Pontoon 


TKKMTNAL  OBJECTIVt: 


1 


W.Jon  the  student  completes  this 
course  he  will  be  able  to,  as  a  diver, 
using  a  Mk  V  Deep  Sea  Diving  System 
1'^.  op«.ii  w.ito^  at  a  depth  of  at  least 
tw.nt;/   :.-:et,  demonstrate  increased 
piuftciency  in  the  use  ot  the  Mk  V 
D*jK.p  S:id  Diving  System  by  successfully 
coiu|M.ing,   in  accordance  with  Diving 
Ti,;i  .in  J  .standards,  any  three  of  the 
tolUvfin^  projects:     Angle  Descent, 
Tunnel  in.i.  Hogging  Line,  and  Two  Man 
Pontoon . 


Given  a  job  analysis  sheet  on  each 
project  to  be  completed  during  this 
unit,  orally  EXPLAIN  the  following 
aspects  of  the  projects: 

a.  What  the  project  is. 

b.  The  conditions  under  which  the 
project  is  to  be  completed. 

c.  Standards  which  will  determine 
success. 

d.  How  to  perform  the  project 
successfully.. 

e.  How  each  project  relittes  to  a 
fleejt  diving  job. 

f.  Particular  skills  necessary  for 


successful  completion  of  the  project 
CRITERION  TEST 


1. 


As  a  diver,  using  a  Mk  V  Deftp  Sea 
Diving  System  in  open  water  at  a 
depth  of  at  least  twenty  feet, 
demonstrate  increased  proficiency 
in  the  use  of  the  Mk  V  Deep  Sea 
Diving  System  by  successfully  com- 
pleting, in  accordance  with  Diving 
Training  Standards,  any  three  of 
the  following  projects:  Angle 
Descent,  Tunneling,  Hogging  Line, 
and  Two  Man  Pont'X)n. 


HOMEWORK 

Student  Guide  Volume  G,  Assignment  Sheets 
7-2 -lA    Job  Sheets  7-2-lj  through  7-2 -5J. 
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OUTLTNE  OF  INSTRUCTION 
I.  Introduction 

A.  Establish  Contact 

B.  Establish  Readiness 


C.     Establish  Effect 


D.  Overview 

II.  Presentation 

A.  Projects 

1.     Use  Diving  Training 
Standards  to  explain  each 
proiect  to  be  completed. 


(  ( 


INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 


Introduce  Topic-Diver 
Instruction  on  weekly  projects. 

Get  students  xready  to  learn. 

a.  Tell  story,  or 

b.  Brief  background,  or 

c.  Situation. 

Bring  out  the  need  and- value 
of  the  material, 
a.     Diving  Skill. 

State  learning  objectives. 


Encourage  students  to  Questions  as  necessary, 

look  at  the  Two  Man  Pon- 
toon on  the  surface — try 
them,  if  possible. 
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Advanced 


GBMSRAL  DESCRIPTIOW ;    Th«  diver  will  demonstrate  hie  ability  and 

proficiency  with  the  Mk  V  Deep  Sea  Diving 
System  by  traveling  a  predetermined  distance  on 
a  hogging  line  while  maintaining  the  correct 
bouyancy  conditions. 


IMTT  1 

UNIT  3 

1. 

ENVIRONMENT 

Open  Water 

2. 

DEPTH 

at  least  20 
feet 

3. 

EQUIPMENT 

1 

1.  Mlc  V  System 

\ 

NONE 

STANDARDS: 

1. 

PERFORMANCE 

1 .  Maintain 
bouyancy,  crcsi 
the  distance 
and  return. 

2. 

TIME 

6  Minutes 

3. 

EQUIPMENT 

NONE 

\  16?f) 


PROCEDUBESt 

U    Diver  en  tars  the  water  and  adjusts  the  Mk  v 
System  to  ^s  near, neutral  bouyancy  as  he  needs 
(fs  judged  by  student)  . 

2.  Swim  to  hogging  line. 

3.  Beginning  at  Point  A,  proceed  along  hogging 
line  hand-over-hand  until  ^var 

reaches  point  B  (see  drawing) . 

4.  Clear  surface  with  helnktt  enough  to  make 
eye  contact  with  instructor  at  point  B. 

5.  Immediately  return,  in  the  same  fashion,  to 
point  A. 

WHY  DO  IT: 

Gives  the  student  the  opportunity  to  increase  his 
proficiency  in  attaining  bouyancy  in  the  Mk  v 
Deep  Sea  Diving  System* 
SKILLS  NEEDED: 

Physical  stamina 
Proficiency  in  the  use  of: 

Air  Control  Valve 

Exhaust  Valve 

Chin  Button 
SPECIAL  INSTRUCTIONS: 

1.  Time  st2Lrts  when  diver  signals  for  tenders 
to  give  him  slack  and  he  is  on  the  hogging 
line  at  Point  A. 

2.  Time  stops  vihen  the  diver  returns  to  Point  A 
and  can  be  seen  by  the  instructor. 

3.  Students  should  be  given  a  maximum  of  three 
trials  at  completing  this  project.    Each  time 
he  should  begin  at  Point  A. 
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DIVING  TRAINING  STANDARDS 


I^SK:  Two  Man  Flanga 


UNIT:    X,  Ohdaiwatar 
Advanced 


GENERAL  DESCRIPTION! 


2. SCUBA 


Locate,  disassemble  and  reassemble  a  double 
flange  by  two  divers. 


CONDITIONS: 


1.  ENVIRONMENT 

2.  DEPTH 

3.  EQUIPMENT 


4.  OTHER 


STANDARDS: 


1.  PERFORMANCE 


2.  TIME 

3.  EQUIPMENT 


]  1 

Open  water 

Open  water  ^ 

at  least  20 
feet 

at  least  10 
feet 

1.  Mk  V  System 

2.  Tool  Bag 

3.  Wrenches 

1.  SCUBA  gear 
.&  wet  suit 

2.  Tool  Bag 

3.  Wrenches 

1.  Murky  water 
or  blackenec 
face  plate 

NONE 


2  7  Minutes 


Seven  nuts  & 
bolts  are  to 
be  wrench 
tight 


-tmt 


NONE 


20  Minutes 


Seven  nuts  & 
bolts  are  to 
be  wrench 
tight 
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PROCEDUKBSx 


1.    Place  project  on  bottom  on  project  whip.  ^ 
2.0  Divers  (two)  descend  to  bottom  on  project- whip. 

3.  Each  diver  disassembles  a  flange  and  removes 
the  rubber  gasket. 

4.  Diver  #1  requests  a  square  mark. 

5.  Diver  #1  attaches  both  gaskets  tb  the  square 
mark  and  sends-  them  topside .  ' 

6.  Recover  gaskets. 

7.  Both  divers  replace  gaskets  and  secure  them 
with  ten  nuts  and  bolts. 


1.  Time  starts  when  both  divers  report  on  the 
bottom. 

2.  Time  stops  when  diver  #1  calls  for  project  to 
be  hoisted  topside. 

3.  Instructor  must  insist  on  proper  line-pull/ 
voice  communication  procedures  during  com- 
pletion of  the  project. 


WHY  DO  IT: 


Teaches  student  divers  team  work  while  assembling/ 
disassembling  pipe  sections.- 


SPECIAL  INSTRUCTIONS: 


Dt\1NG  TRAINING  STANDARDS 


TASKS    Two  Man  Pont6on 


UNIT:    1^  untexwat«r 
Advancad 


GENERAL  DESCRIPTION t    Two  divars,  remove  and  replace  three  patches 

on  on  a  pontoon  so  that  it  may  be  floated. 


:ONDITIOyS: 


1.  ENVIRONMENT 

2.  DEPTH 

3.  EQUIPMENT 


4 .  OTHER 


STANDARDS: 


1.  PERFORMANCE 


2-  TI!1E 


3.  SCUIPHENT 


Lr.TIT   1  ' 

UNIT  2 

UNIT  3 

Open  Water 

at  least  20 
feet 

1.  Mk  V  System 

2.  Tool  Bag 

3 .  Wrenches 

> 

1,  Murky  water 
or  blackened 
face  plate 

use  proper 
line -pull 
signals 

J 

s 

116  rain.  (SO'h 
62  min.  (50-) 

) 

■ 

Pontoon  must 
float  on  sur- 
face for  at 
least  3  minute 

1 

I 
j 

i    I  tin 

3  . 

i 
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PROCEDURES: 

1.  Place  project  on  the  bottom  on ^project  vhip. 

2.  01 vert  descend  to  bottom  on  the  prolect  whip. 

3.  Diver  |1  removes  "J"  bolt  pet ch,  requests 
,  square  mark,  and  sends  the  patch  topside. 

4.  Diver  #2  removes  tihe  larg*  end  patch  and 
sends  ga^et  topside  on  a^uare  mark. 

5.  Diver  #1  begins  removing^  siull  end  patch  by 
reaching  through  "J"  patch  access.  ^ 

6.  Diver  #2  enters  the  pontoon  through  tlje  large 
end  access  and  helps  remove  the  small  inside 
patch. 

7.  Once  the  patch  is  removed,  Diver  #2  removes 
gask»t  and  gives  it  to  Diver  #1  (outside)  who, 

^  in  turn,. sends  it  topside. 

8.  Vihen  the  instructor  sights  jAe  small  gasket, 
he  will  Immediately  retuxli^^l  gaskets  to 
Diver  #1.  *^ 

9.  Small  ehd  gasket  is  given  to  Diver  #2  (inside) 
for  reassembly.  '  . 

10.  Diver  #1  Should  begin  replacing  -"J"  bolt  patch. 

11.  After  installing  inside  patch.  Diver  #2  exits 
the  pontoon  and  reassembles  the  outside 
largs  end  patch.  ^ 

.12^.    When  all  patches  are  in  plate  and  tight.  Diver 
#1  sends  for  an  air  hose  and  connects  it  to 
the  pontoon . , 

WHY  DO  IT: 

To  give  the  student  Experience  in  wor)cing  with  other 
divers  planning  and  actually  working  in  the-  water. 

SKILLS  MEEDED: 

■  Mechanical  - 
C ommim  i ca t i on 

SPECl^^L  INSTRUCTIONS: 

1.  Time  starts  when  Diver  #1  begins  removing  "j" 
bolt  patch. 

2.  Time  stops  when  air  hose  is  connected. 

3.  If  water  temperat.ure  is  below  50  degrees, 
ti;ae  on  project  is  decreased  to  62  minutes. 
Do  not  remove /rep lace'  the  inside   (small  end) 
patch. 
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DIVING  TRAINING  STANDARDS 


TASK:  AnglttOaicsnt 


UNIT:     1.  und«rw»t«r 
Advanced 


GENERAL  DESCaiPTION; 


Div«r  dtscends  to  a  descent:  line  clump  on 
on  angle,  pulls  shackle  down  with  a  pennant » 
and  secxires  shackle  to  descent  line. 


:ONDITIONS: 

1.  ENVIRONMENT 

2.  OEPTH 

3.  EQUIPMENT 


4.  OTHER 


STANDARDS! 


1.  PERFORMANCE 


2'.'  TIME 

3.  EQUIPMEJIT 


'ErJc 


un:t  2 

UMI7  3 

Open  Water 

at  laast  20 
feat 

ie  Mk  V  System 

1.  MurJcy  water 
or  blackened 
face  plate 

* 

Use  proper 

line-pull 

siqnals 

30  Minutes 

** 

Shackle  must 
be  secured  to 
descfltfit  line 

so 'that  it  can 
be  drawn  up  by 
topside  person 
nel. 

4 

f 

m 

9  I 


P  RONDURES: 

1.    Divar  mak«8  himself  slightly  positive  and 
swims  to  descent  line. 

2«    Descend  en  descent  line  until  diver  reaches 
the  bottom.    Diver  receives  bitter  end  of 
shaclcle  pennant  prior  to  leaving  the  surface. 

3.  Back  out  on  descent  line  until  diver  readies 
clump. 

4.  When  on  the  cluiii|>,  spread  feet  apart,  facing 
barge,  and  plant  feet  firmly.  /  Diver  makes 
himself  heavy.  / 

5.  Pull  in  shackle  pennant  until  diver  receives 
•shackle,  laying  all  line  received  between  legs 
Do  not  move  feet.    Tenders  will  feed  shackle 
on  re.treiving  line ,    ,  *  , 

when  the  diver  receives  shackle,  he  will  re* 
move  the  pin  from  the  shackle  and  secure  the 
shackle  to  the  descent  line . 

7,  Give  proper  signals  for  tenders  to  retreive 
shackle. 

8.  Diver  returns  to  the  surface  after  receiving 
word  that  shackle  is  on'  the  surface. 

WHY  DO  IT: 

This  project  gives  the  student  a  realistic  sit- 
uation, and  experience,  ia  descending  on  am  angle, 
which  will  often  occur  in  open  sea  work. 
SKILLS  NEEHED:  '  - 

Basic  mechanical 
Operation  of  the  Mk  V  System 
SPECIAL  INSTRUCTIONS: 

1.    Time  starts  when  diver  leaves  the  surface  on 
the  descent  line. 
.2.'  Time  stops  when  diver  signals  to  tender  that 
the  shackle  is  secured  to  the  descent  line. 
3.     Diver  will  get  three  trials  at  swimming  to 
descent  line. 


DIVING  TRAINING  STANDARDS 


TASK:  Tuxmaling 


GE^^SRALDESCRIPTI  ON ; 


UNIT:     1.  Underwater 
Advanced 


Diver  creates  a  hole  ten  feet  deep  and  a 
tunnel  thirty  feet  long  in  the  bottom  of  a 
river/channel. 


CCMDITIQNS: 

1.  ENVIRONMENT 

2.  DEPTH 

3.  EQUIPMENT 


4.  OTHER 


STANDA^^DS: 


1.  PERFORMANCE 


2.  TIME 

3.  SCUIPMENT 


Open  Water 

at  least  20 
feet 

1.  Mk  V  System 

2.  Excavating 
Nozzle  and 

2  1/2"  wate: 
—  hQse  —  

Use  proper 

line-pull 

signals 

15  Minutes 

MONE 

— ,  1,637 

ERIC 


PROCBDORES: 

1.  Diver  descends  to  bottom  on  descent  line. 
Nozzle  to  be  secured  to  diver. 

2.  Upon  arrival  on  bottom,  put  diver  on  searching 
signals  emd  back  him  out  twenty  to  thirty 
feet  from  diving  platform. 

3.  Diver  straddles  hose  and  inserts  his  wrists 
into  th4e  loops  secured  to  the  nozzle. 

4.  Diver  requests  water  pressure  to  the  hose  and 
begins  to  rotate  the  nozzle  in  a  circular 
motion. 

5.  When  diver  completes  the  hole  and  tunnel,  he 
recruests  topside  to  secure  water  pressure. 

6.  Diver  buries  nozzle  into  the  bottom  of  the 
r i  ve  r/channe 1 .  , 

7.  ^  Diver  returns  to  the  surface. 

8.  Next  diver  descends  to  bottom  using  the  water 
hose  as  a  descent  line. 

WHY  DO  IT: 

To  give  the  student  experience  in  the  use  of  eui 
excavating  nozzle  and  hose  in  the  underv^ater 
environment. 
SKILLS  NEEDED: 

Physical  stamina  o 
SPECIAL  INSTRUCTIONS: 

1.     Time  starts  when  diver  requests  water  pressure 

be  turned  on. 
2'.     Time  stops  'when  diver  requests  water  pressure 

be  secured. 

3.     Instructor  will  observe  churning  in  water  and 
estimate  distance  achieved  during  time  allowed. 
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NAVAL  SCHOOL  DIVING 

Divor,  Second  (  lass  A-433-0022 
Medical  Deep  Sea  Diving  Technician  A-4  33-002i 
Ship  Salvage  Diving  Officer  A-4N-0011 
Deep  Sea  (Hep2)  Diving  Officer  A-4N-00ia 

Security  Clearance:  Unclassified 

Lesson  Topic:     7.3    Mk  V  Deep  Sea  Diving 

System  Tender 

10  Hour  s  . 

IN STRUCT ION A L  MATHHIALS: 

U.S.  Navy  Diving  Mtinual,  Vol.  I 

StiKlent  fJuidtiS 
Mk  V  Tniop  Sea  Diving  System 

TKKMiNAL  OBJECTIVES 

1.     When  the  student  completes  this 
course  he  will  be  able  to,  as  a 
member  of  a  team  tending  a  diver 
using  a  Mk  V  Deep  Sea  Diving  System: 

a.  Use*  correct  line-pull  and  tele- 
ph<»ne  communication  procedures 
throughout  all  training  guides. 

b.  Dress  a  diver  in  a  Mk  V  Deep 
Sort  Diving  System,  within  twelve 
minutes,   so  that  he  may  safely 
enter  the  water. 

c.  DemoMStrate  proper  mainteneince 
of  the  Diving  Log  and  OPNAV  Form 
9940/1. 


( 


AND  SALVAGE 

ENABLING  OBJECTIVES 

This  Is  a  continuation  of  skills  and 
knowledge  developed  during  previous 
unitff. 

CRITERION  TESTS 

1.     As  a  roembier  of  a  team  tending  a 

diver  using  a  Mk  V  Deep  Sea  Diving 
System: 

a.  Use  correct  line-pull  and  tele- 
phone communication  procedures 
throughout  all  training  dives ; 

b.  Dress  a  diver  in  a  Mk  V  Deep 
Sea  Diving  System,  within  twelve 
minutes,  so  that  he  may  enter  the 
water  safely. 

c.  Demonstrate  £^oper  main^ienance 
of  the  Diving  Log  and  OPNAV. Form 
9940/1. 

HOMEWORK 

Student  Guide  Volume  G,  Assignment  Sheets 
7-3-lA. 


OUTLINE  OF  INSTRUCTION 
I.  Indroduction 

A.  Establish  Contact 

B.  Establish  Readiness 

C.  Kstablish  Effect 

D.  Ovt:rview 
II.  Presentation 

A.  Line-Pull/Voice  Commu- 
nications. 

1.  Reiterate  grading 
standards  for  each  as 
necossary. 

B.  Dressing  the  DivQr 

1.  Time  limit-12  minutes. 

2 .  Standards-so  tiiat  he 
safely  enter  the  water. 

C.  Log  Maintenance 

1.     Includes  Diving  Log 
and  OPNAV  Form  9940/1. 
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INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 


r 


Introduce  topic-Tender 
instructions  for  the  weekly 
diving  evolutions. 

Get  students  ready  to  learn. 

a.  Tell  story  or 

b.  Brief  background  or 

c.  Situation. 

Bring  out  the  need  and  vaiue 
of  the  material. 

State  the  learning  objectives. 


Emphasize  that  students 
will  be  scored  on  their 
perfbrmemce . 


Questions  about  grading 
or  communication  pro- 
cedures as  necessary. 


Enphasize  r.hat  this  will 
be  a  team  (2  man)  timed 
and  graded  evolution. 

Emphasize  that  this  will 
be  a  graded  evolution. 


(2) 


Questions  as  necessary. 


Questions  concerning 
Diving  Logs  as  necessary. 


NAVAL  SCHOOL  DIVING 


Diver,  Second  Class  A-43 3-0022 

Medical  Deep  Sea  Diving  Technician  A-4 33-0020 

Ship  Salvage  Diving  Officer  A-4N-0011 

Deep  Sea  (He02)  Diving  Officer  A-4N-0010 

Security  Clearance:  Unclassified 

Lesson  Topic:     8.1.2  Lightweight  Diving 

System  Diver 
8.2.2  Lightweight  Diving 
System 

15  Hours 

INSTRUCTIONAL  MATERIALS: 

U.S.  Navy  Diving  Manual,  Vol.  I 
Student  Guides 
Standard  Classroom  Material 
Chart/Transparency  of  Mk  I  Mark 
Mk  I  Mask  and  associated  equipment 
Hot  Water  Suit 

Clayton  Diving  Heater  System 
Chafing  Gear 

TERMINAL  OBJECTIVE^ 

1.    When  the  student  completes  this  course 
he  will  be  able  to,  as  a  diver,  perform 
the  following  functions: 
a.    In  an  open  tank,  with  a  minimum 
of  eight  feet  fo  water,  using  the  Mk  I 
Mask,  demonstrate  emergency  air  change- 
over .procedures. 

b*    In  open  water,  at  a  minimum  depth 
of  twenty  feet,  using  the  Mk  I  Mask  and 


o  1613 


SALVAGE 


TERMINAL  OBJECTIVES  (cont'd) 

Hot  Water  Suit,  con4>lete  the  Search- 
ing Project  in  accordance  with 
Diving  Training  Standards. 

2.    When  the  student  conpletes  this  course 
he  will  be  able  to,  given  the  Plan- 
ned Maintenance  System  (PMS)  re- 
quirements for  the  Mk  I  Mask,  correctly 
perform  the  necessary  maintenance. 

ENABLING  OBJECTIVES 

1.  Orally  explain  the  procedures  for 
dressing  a  diver  using  the  Mk  I  Mask. 

2.  Describe,  orally,  the  prevailing 
conditions  (including  indications 
received  by  the  diver)  which  would 
prompt  a  diver  using  the  Mk  I  Mask 
to  use  the  procedures  for  emergency 
air  change-over. 

3.  Demonstrate  correct  procedures  for 
emergency  air  change-over,  using 
the  Mk  I  Mask  System. 

4.  Explain,  orally,  the  Searching 
Project,  in  accordance  with  Diving 
Training  Standards*  to  include 
steundards,  how  to  perform  the  pro- 
ject, and  particular  skills  needed 
for  successful  conflation  of  the 
project. 


ENABLING  OBJECTIVES  (cont'd) 

5.  Orally  explain  the  function (s)  of  the 
major  components  In  terms  of  what  they 
do  for  the  'system. 

6.  Given  a  standard  print  of  the  Mk  I 
Mask,  describe,  by  labeling,  the  phy- 
sical location  of  the  major  components 
and  their  component  parts. 

7.  Orally  describe  the  sources  of  power 
for  communications  used  with  the  Mk  I 
Mask  System. 

8.  Demonstrate  and  orally  describe  the 
modes  of  control  for  the  side  valve 
and  second  state  dlal-a -breath. 

9.  List,  in  writing,  the  ratings  for  the 
umbilical  and  emergency^  bottle  assem- 
bly. 

10.  Describe,  in  writing,  the  major  mater- 
ials use,  explaining  vAiy,  for  the  major 
components  and  their  component  parts. 

11.  Orally  explain  the  function (s)  of  the 
component  parts  In  terras  of  what  they 
do  for  the  components. 

12.  Explain,  orally,  how  the  conponent 
parts  carry  out  their  function (s). 

13.  Demonstrate  and  orally  describe  the 
modes  of  operation  and  the  flow  path 
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ENABLING  OBJECTIVES  (cont'd) 

of  the  breathing  media  through  the 
Mk  I  Mask,  in  each  mode. 

14.  State,  in  writing,  the  maximum  depth 
without  come  home  bottle,  without 
open  bell,  and  diving  °on  air  using 
the  Mk  I  Mask,  and  reasons  for  these 
maximums. 

15.  Orally  describe  the  effect  on  this 
Mk  I  Mask  System  due  to  the  umbili- 
cal, emergency  bottle  assembly, 
diving  heater  system,  open  diving 
bell  system  and  breathing  media 
source . 

16.  Explain,  orally,  the  unique  safety 
precautions  of  using  on  120  VAC 
for  recharging  battery  if  amplifier 
is  equipped  with  a  rechargeable 
battery . 

CRIISRION  TESTS 

1.  In  an  open  tank,  with  a  minimum  of 
eight  feet  of  water,  using  the  Mk  I 
Mask,  demonstrate  emergency  air 
change-over  procedures* 

2.  In  open  water,  at  a  minimum  ^^pth  of 
twenty  feet,  using  the  Mk  I  Mask  and 
Hot  Water  Suit,  complete  the  Searching 
Project  in  accordance  with  Diving 
Training  Standards. 


CRXTBRION  TESTS  (ccnt*d) 


3.    Givttn  th«  PNS  nquireMntB  for  the  Mk 
I  Mask  Systan,  oorr«ctly  perforn  the 
ntto«ss«ry  Mlnt«nanc«. 

HOIBiroilK 

VbloM  H,  StudMit  Guide,  Apslgnmnt  Sheets 
•-2-4A  through  8-2-8A|  Job  Sheetg  8-1-3J 
through  t-l-Cj. 
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OUTLINE  OF  INSTRUCTION 
I.     Introduction  to  the  lesson. 

A.     Establish  contact. 

B*     Establish  readiness. 

C.  Establish  effect. 

D.  Overview.  ^ 

II.     Presentation  • 
A.    Be  ind 

1.  Kk  I  Dive  Mask  is  the  ninth  generation 
of  a  commercial  divers  face  mask 
system  designed  by  Bev  Morgan  and 

♦ 

U.S.  Divers  Co. 

2.  The  system  was  recently  (1975)  used 

to  establish  the  world's  o^n  sea  dive 
record  at  a  depth  of  1149  feet. 
(Experimental  Diving  Unit  personnel, 
^'    Panama  City,  Florida) 

3.  The  Mk  I  Mask  was  designed  to  provide 
the  diver  with  extremely  comfortable 

^  '  (4) 


INSTROCTOR  ACTIVITY      STUDENT  ACTIVITY 


Introduce  self  and  topic. 

Get  students ^ready  to  learn. 

Bring  out  need  and  value  of 
material  being  presented. 

State  learning  objectives. 
Terminal  an J  Faabling 


(P 


OUTLINE  OF  INSTRUCTION 

t,  \  and  durable  life  support  and  coromuni' 

cation  systems.  « 
4.    Unlike  the  Jack  Browne  Dive  Mask,  the 
Mk  I  Mask  is  so  designed  so  as  to 
eliminate  the  possibility  of  face 
squeeze. 
;5«     Depth  Limitations  for  air. 


INSTRUCTOR  ACTIVITY       STUDENT  ACTIVITY 
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Explain  * 


ai.  Maximum — 190*. 

b.  tfelow,  130' — use  of  an  Open  Diving 
Bell  is  mandatory. 

c.  Below  60 '--a  come  home  bottle  is 
mandatory. 

d.  Depths  may  be  further 'restricted  by: 

(1)  Bendix  filter. 

(2)  Activity  Air  Supply. 

KMB  8  &  10  require  &  side  block  Retrofit 
and  will  not  be  used  for  diving, 
a.    KMB's  8  &  10  will  be  called  into  a 
central  location  for  retrofit  in 

(5) 


e 


/ 
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OUTLINE  OF  INSTRUCTION   >  INSTRUCTOR  ACTIVITY      STUDENT  ACTIVITY 

the  future.     (Ref.  NAVSEACOM  Itr, 
Nov.  1975,  ser.  «1526) . 
7.     Those  KMB-9  tixed  and  serialized  by  NAVSEA 
only  version  of  the  KMB  series 
authorized  for  use  in  air  di>iing. 

a.  This  mask  will  have  a  designation 
of  Mk  I,  Mod  T. 

b.  Two  other  versions  of  the  KMB. 

(1)  Mk  I,  Mod  O — MILSPEC  Procurement 
issue  in  Spring,  1976. 

(2)  Mk  I,  Mod  S — Battelle  Saturation 
System  Retrofit. 

B.     Mask  Assembly  Follow  on  page  21 

•  of  KMB-9  Manual. 

1.     Frame  (main  body). 

a.  Fabricated  of  a  non-corrosive  rigid    Why  would  we  make  it  out 

of  plastic? 

plastic  (cycolac) . 

(1)  Cycolac  will  not  carry  an  elec-    Pilots  and  motorcycle 

helmets ,  lawn  mower  ^ 
trical  charge.  bodies  etc.  ^ 

b.  Function:    Supports  the  seven  basic  ,  -P- 

'  .  O 

(«) 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY      STUDENT  ACTIVITY 

^  parts. 

(1)  Face  pert. 

(2)  Side  valve  assembly. 
i3)  Demand  regulator  (second  stage). 

(4)  Main  exhaust  assembly. 

(5)  Hood  and  face  seal. 

(6)  conmunications^ 

(7)  Oral-Nasal  mask. 

Note:    Each  item  will  be  discussed 
separately. 

2.  Lens  "O"  Ring.  What  is  an  "0"  Ring? 

a.  Fabricated  of  a  rolled  rubber. 

b.  Function:    to  form  a  watertight  seal 
for  the  face  port. 

c.  "O"  Ring  has  a  tight  fit. 

3.  Face  Port. 

a.  Fabricated  of  1/4"  acrylic  plastic.    Why  use  plastic  vice  glass? 

With  heat  treatment  glass  ^  

b.  Scratches  easily.  could  still  shatter.  It'jri 


ERIC  • 


c.    Never  Dull  or  scouring  powder  paste 

(7) 


OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY       STUDENT  ACTIVITY 
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wiM  remove  most  scratches, 
d.    Not  reversible.  Explain.    One  side  Is  flat. 

-     e.  Function. 

(1)  Vision  for  the  diver.  ^ 

(2)  Wide  non-dlstoi .ed  field  of  vision. 

4.  Port  Retainer  What  is  a  port  retainer? 

Why  are  the  parts  on  the 

a.  Chrome  plated  brass.  KMB  mask  chrome  plated? 

Easy  to  keep  clean  and 

b.  Secured  with  15  chrome  plated  maintained. 

brass  screws. 

c.  Functions. 

(1)  Secures  face  port  and  "0^  Ring 
In  place. 

(2)  Maintains  pressure  on  the  "O" 
Ring  for  a  watertight  seal. 

(3)  Supports  the  nose  clearing  device. 

5.  Nose  Clearing  Device.  Why  have  a  nose  clearing 

device? 

a.  Chrome  plated  brass. 

b.  Attached  to  the  bott:oro  of  the  port 
retainer. 

*  c 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY      STUDENT  ACTIVITY 

c.  Padded  rod  that  protrudes  through 
the  frame  (main  body)  Into  the  oral- 
nasal  mask. 

d.  Padded  with  neoprene  rubber. 

4 

e.  Nay  be  bent  to  fit  the  nose  better. 

f.  When  donning  mask  always  pull  out  on 
the  nose  clearing  device. 

g.  Should  use  the  lips  in  conjunction 
with  clearing  device  for  better 
seal . 

h.  Function:     to  assist  the  diver  in 
equalising  his  middle  ear. 

i.  Three  "O"  Rings  and  a  nut  form  the 
watertight  seal  around  the  stem. 
(1)  One  "O"  Ring  goes  on  before  the 

port  retainer. 

6.    Main  Exhaust.  i^j  j^ 

a.    Located  at  the  bottom  of  the  frame      Point  out. 
(main  body)  under  the  second  stage 

(9) 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY      STUDENT  ACTtviTY 

regulator. 

b.  To  purge  water  from  the  main  cavity  Explain, 
of  the  mask. 

c.  Main  Exhaust  valve.  Point  out. 

(1)  Fabricated  of  rubber. 

(2)  One  way  check  valve  (non-return) . 

(3)  Seat  for  the  valve  is  molded         Point  out. 
in  the  main  body. 

d.  Exhaust  cover  is  fabricated  of  a 
chrome  plated  matal. 

e.  Removal  of  this  cover  permits 
access  to  the  exhaust  valve. 

f .  Cover  channels  exhaust  back  away 
from  the  diver's  face. 

g.  Cover  is  secured  in  place  by  two 
chrome  plated  brass  screws. 

7 .    Communication  Posts .  ^ 
'  a.    Located  on  bottom  right  hand  side 
of  the  frame. 

(10) 
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Componeivts  that  make  up  the  communi- 
cation  posts. 

(1)  Two  confnunication  posts. 

(2)  Two  washers.  . 

( 3)  Four  nuts . 

c.  Connectors  for  head  phones  and  mike. 

d.  Connections  for  waterproof  connectors 
(marsh  marine  fitting) .     (Harsh  marine 
fitting  will  be  discussed  later  in  the 
lesson.) 

8.    Side  Valve  Assembly. 

a.  Located  upper  right  h£md  side  of  the 
J.        frame.  • 

b.  Bypass  manifold  for  the  emergency 
gas  supply,  gas  for  steady  flow  valve 
and  supply  to  second  sta^e  regulator. 

c.  Contains  the  on/off  valve  to  gas 
supply  to  the  inside  Of  the  mask. 

d.  Contains  three  connections. 

.  :u) 

4.1 


STUDENT-  ACTIVITY  ..  ^ 
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OUTLINE  OP  INSTRUCTION  INSTRUCTOR  ACTIVITY      STUDENT  ACTIVITY 

*    (1)  Regulator  hose  assembly. 
"(2)  One-way  valve  body. 
(3)  Emergency  supply  valve, 
e.    Contains  an  unobstructed  passage  for      Illustrate  on  C/B 
the  gaa  supply  through  the  center  of 
the  side  valve  body  for  all  modes  of 
operation* 
9«     Side  Valve  Body 

a.     Upper  section  of  the  side  valve 
a8seni>ly. 

—  b.     Contains  gas  passages  for  all  modes  of 

operation. 

c.  Attachment  for  three  threaded  fittings. 

(1)  Regulator  hose  assembly.  "^.^ 

(2)  One-way  valve  body. 

(3)  Emergency  supply  valve. 

d.  Contains  on/off  valve  for  the  steady 
flow  system. 

e.  Securing  device  for  the  muffler  cuid 
1  (12) 


OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITYQ     STUDENT  ACTIVITY 

deflector. 

f.  Two  threaded  fittings  secure  side 
valve  body  to  the  frame* 

g.  Side  valve  body  is  held  in  place 
with  two  bolts. 

h.  Fabricated  of  a  corrosion  resis- 
tent  steel. 

i.  All  connections  are  made  of  chrome 
plated  brass. 

10.  Gasket. 

a.  Located  between  side  valve  body  and 
the  frame. 

b.  Forms  a  watertight  seal  between  side 
valve  body  and  the  frame. 

i:.     Fabricated  of  1/2  6"  neoprene  rubber. 

11.  Muffler  Sponge. 

a.  Inside  of  mask  on  the  right  hand  side. 

b.  Synthetic  sponge. 

c.  Traps  noisture. 

(13) 
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d.     Muffles  noise. 

12.  Deflector. 

a.  Cover  for  the  muffler  sponge. 

b.  Chrome  plated  brass. 

c.  Contains  six  deflection  holes  and 
one  securing  hole. 

d.  Deflects  air  across  face  port. 

13.  Regulator  Hose  Assembly. 

a.  First  connection  on  side  valve  body. 

b.  Rubber  hose  with  chrome  plated  brass 
fittings. 

c.  L.P.  Hose. 

d.  Supplies  L.P.  air  to  the  second  stage  ^ 
regulator.  Explain. 

14.  One-way  Valve  Body. 

a.  Middle  connection  on  the  side  valve 
body. 

b.  Chrome  plated  brass. 

c.  Double  male  fitting. 

(14) 


Vfhy  have  air  deflected 
across  face  port? 


Refer  to  drawing  or  chart, 


-1^ 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY      STUDENT  ACTIVITY 

(1)  1/4 pipe  into  side  valve  body.   0 

(2)  9/16--18  male  02  fitting  for  um- 

\ 

bilical  connection, 
d.     Contains  seat  for  one-way  valve  (non- 
return) . 

15.    One-way  Valve  (non-return) . 

a.  Located  inside  the  one-way  valve  body. 

b.  Made  by  Kepner  Prod.  Co\ 

c.  Made  of  brass. 

d.  Poppet  type  valve. 

e.  Discard  unit  if  it  will  not  pass  func- 
tional test. 

f.  Direction  of  flow  arrow  stamped  on  the 
outside  of  valve. 

g.  Tested  prior  to  each  days  diving.  Explain. 

h.  Procedure  for  testing. 

(1)  Do  not  attach  the  uirbilical. 

(2)  Connect  up  the  emergency  air  supply 
"  valve. 


ERIC 
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OUTLINE  OF  INSTKUCTION  INSTRUCTOR  ACTIVITY      STUDENT  ACTIVITY 

(3)  Secure  steady  flow  valve. 

(4)  Open  emergency  supply  valve. 

(5)  Check  for  leaks  at  the  uivbillcal 
connection . 

16.  Emergency  Air  Supply  Valve. 

a.  Last  connection  on  the  side  valve  body. 

b.  Chrome  plated  brass  valve. 

c.  On/off  valve  for  emergency  air  supply. 

d.  Hookup  for  the  emergency  71.2  cu  ft  bail 
out  bottle. 

^.    Drilled  out  to  3/8"  ID  to  receive  the 
hose  from  the  first  stage  regulator. 

17.  Demand  Regulator. 

a.  Modified  conshelfXII. 

b.  Modified  to  contain  the  dial-a-breath. 

c.  Located  on  the  front  of  the  frame 
below  the  face  port. 

d.  Chroma  plated  brass  casings. 


e.    CRS  springs.  (J^ 

o 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY      STUDENT  ACTIVITY 

f.  Diaphragm  made  of  rubber* 

g.  Rubber  one-way  valve. 

h.  Rubber  exhauat  channel. 

1.    Supplies  the  diver  with  the  breathing 

media  while  on  the  demand  mode  during 

the  inhalation  cycle.  Explain, 
j .    Supplies  diver  with  -steady  flow 

of  air  when  required  using  the 

dial-a-breath . 
k.    Secondary  exhaust. 
1.    Contains  a  second  means  of  clearing 
y — <  a  flooded  mask  or  a  small  amount  of 

water  from  the  mask. 
18.    Operation  of  Conshelf  XII 

a.  Supplied  with  air  from  the  side  valve 
body. 

b.  While. in  primary  or  emergency  mode.  Explain. 


Air  flows  through  the  L.P.  Hose  to 
the  second  stage  regulator. 
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d.  Air  is  checked  at  the  second  stage 
regulator  by  the  disc  and  retainer. 

e.  As  diver  inhales,  the  diaphragm  is 
drawn  against  the  lever  (called  a 
horseshoe) . 

(1)  This  action  retracts  the  disc 


and  retainer  from  the  inlet 
nipple. 

(2)  The  inlet  nipple  contains  the 
seat  for  the  disc  and  retainer. 

(3)  Retracting  the  disc  and  retainer 
allow8<'air  to  flow  to  the  Interior 
of  the  regulator. 

(4)  Air  is  then  inhaled  by  bi^diver. 

(5)  Air  is  then  exhaled  back  into       What  does  secondary 


/ 


the  regulator,  and  out  the  se- 


exhaust  prevent? 
C02  build  up. 


condary  exhaust. 


-f.    Supplied  with  two  standard  springs. 


4: 


;i)  Light  spring  is  located  on  the 
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h. 


i . 


inlet  side. 

(2)  Heavy  spring  is  located  in  the 

dial-a-breath . 

e:    Spring  and  piston  and  spacer  will 

replaced  in  the  near  future.  Two 

ings  will  be  added  in  place  of  the  spring. 

Both  springs  exert  a  force  which  tend 

to  hold  disc  and  retainer  closed. 

(1)  Spring  tension  varies  by  the  use 
of  the  dial-a-breath. 

(2)  Turning  in  increases  tension. 

(3)  Backing  out  releases  tension.  Explain. 
If  dial-a-breath  is  secured  air  will 

still  flow  to  the  diver.  Explain.  KMB-8. 

With  both  standard  springs  in, the 
regulator  will  handle  a  raiige  of 
inlet  pressures  up  to  180  psi. 


Ideal  for  surface  supply  pressures 


,  of  150-180  psi . 
k.    Higher  pressure  range  can  be  arrived 


Explain. 


OUTLINE  OF  INSTRUCTION 
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at  by  changing  the  spring  on  the 

inlet  side  to  a  heavier  spring. 

(1)  Same  spring  that  is  on  the 

dial-a-breath  side  180-300  psi. 
1,     Purge  button  is  located  in  the  center 

of  the  second  stage  regulator, 
m.     Purge  button  is  a  manual  over  ride 

for  the  springs.  Explain, 
n.    Exhaust  port  is  located  on  the 
bottom  of  the  regulator. 

(1)  Made  of  hard  rubber. 

(2)  Secondary  exhaust. 

(3)  Chsmnels  bubbles  away  from 


19.     Oral -Nasal  Mask. 

a.     Oral-nasal  mask  is  located  inside 
of  the  frame. 

(1)  Attached  to  the  second  stage 


diver's  face. 


Explain. 


regulator. 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY       STUDENT  ACTIVITY 

(2)  Reduces  dead  air  space  in  the  main 
cavity  of  t^e  mask. 

(3)  Prevents  C02  build  up. 

(4)  Air  is  inhaled  from  second  stage 
regulator  into  oral-nasal  mask. 

(5)  Exhaled  back  into  the  oral-nasal 
mask. 

(6)  Out  through  the  secondary  exhaust 
port  of  the  regulator. 

b.  Contains  microphone  for v communications . 

c.  Contains  a  one-way  rubber  check  valve. 

(1)  Air  from  steady  flow  valve  flows 
into  the  main  part  of  the  mask. 

(2)  Through  the  one-way  valve  into  the 
oral-nasal  mask. 

(3)  On  exhalation  cycle  exhaled  gas 
seals  one-way  valve. 

(4)  Exhaled  gas  exhausts  out  the 
l^^^Qn  secondary  exhaust. 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY       STUDENT  ACTIVITY 

(5)  All  other  air  is  expelled  out 
the  main  ex))aust. 
20.     Coininvin  i  cat  ions . 

a.  Microphone  is  located  in  the  oral- 
nasal  mask. 

b.  Right  and  left  headphones  are  loca- 
ted in  the  hood  pockets  in  their 
respective  places. 

c.  Components  of  system. 

(1)  Two  earphones. 

(2)  Microphone. 

(3)  Two  communication  posts. 

(4)  Washers  (two) . 

(5)  Nuts  (four) . 

(6)  Packing  gland. 

(7)  -0-  Ring. 

(8)  Waterproof  connector. 

d.  Waterproof  connector  is  a  four  Explain, 
terminal  connector. 

l22) 
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e.  Marah  marine  fitting. 

(1)  4  pin  connector. 

(2)  Shielded  neoprene  rubber  covered 
bronco  cable. 

(3)  4  cable  no.  16. wire* 

f .  Normally  only  two  wires  are  use<i. 

g.  Spare  wires  )>ooked  up  along  side  the 
other  two  (this  keeps  them  out  of  the 
way) . 

h.  Spare  wires  are  used  for  a  back  up 
set. 

i.  Spare  wires  can  be  used  for  a  more 
complex  system. 

j .    Marsh  marine  fittings  are  the  primary 

waterproof  connectors  used, 
k.     Communications  can  be  hooked  up  with  Explain. 

bare  wire  connections . 
1.    Bare  wire  connectors  produce  a  slight 

loss  of  signal. 
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m.    Male  fitting  on  diver's  mask. 

n.     Female  on  the  umbilical  end. 

o.    Wires        through  a  packing  gland  that 

in  secured  into  the  main  frame, 
p.     Packing  Gland  and  "O"  Rings  form  the 

watertight  seal, 
q.    Wires  are  hooked  up  to  communication  ^ 

posts. 

r.    Topside  are  bare  wire  or  bannana 

plugs  to  conmunication  box. 
8 .    Earphones  are  bone  conductors . 
Hood  and  Pace  Seal. 

a.  Fabricated  from  neoprene  rubber  and 
open  cell  foam. 

b.  Open  cell  foam  forms  a  comfortable 
cushion  that  pushes  the  sealing 
surface  of  the  neoprene  against 
the  diver's  face. 

c.  open  cell  foam  will  not  compress 

(24) 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY      STUDENT  ACTIVITY  7*r  ^ 

with  pressure.  — *J 

d.  Hood  contains  built  in  pockets  which 
are  open  to  the  interior  of  the  mask. 

« 

(1)  Pockets  retain  the  earphones. 

(2)  Air  from  the  inask  equalize  the 
old  type  earphones. 

( 3)  Heli  earphones  and  mikes  are  com- 
pletely  sealed  and  do  not  require 
equalization. 

e.  Hoods  have  a  zipper  installed  for 
ease  of  donning. 

22..    Retainer  Bands. 

a.  Two  bands. 

b.  Fit  around  the  hood  and  face  seal 
combination. 

c    Holds  hood  and  face  seal  to  the  frame. 

d.  Two  screws  hold  the  bands  together. 

e.  Five  spider  hooks.  Explain. 

f.  Chrome  plated  brass  balls. 

(25) 
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(1)  Small  rods  standing  on  the 

retainer  band  hold  the  balls  in 
place . 

23.  Head  Harness  Spider. 

a.  Five  straps. 

b.  Made  of  .rubber. 

c.  Used  to  secure  the  mask  to  the 
diver's  head. 

24.  Emergency  Bottle. 

a.  A  bottle  of  compressed  gas 
corresponding  to  the  breathing 
mixture  being  used  on  the  dive. 

b.  If  main  gas  supply  fails  diver 
can  utilize  this  bail  out  system. 

c.  Standard  71.2  cu  ft  bottle  is  used, 
(referred  to  as  a  72  cu  ft). 

d.  Bail  out  bottles  are  not  required 
1^)^**'  up  to  60'  . 

e.  Bail  out  bottle  is  required  60'  and 

(26) 
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Explain. 


Note:  Required  to  use  bail 
out  bottle  inside  submarine 
ballast  tanks  and  wrecks. 
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below . 

£.    The  standard  backpack  fo  /a  single 
72  cu  ft  bottle  is  used. 

25.  First  stage  regulator. 

a.  First  stage  regulator  from  a  Conshelf 
XII  single  hose  regulator 

b.  Regulator  is  set  at  125  psig. 

c.  Safety  valve  in  the  low  pressure 
side  will  release  at  200  psi. 

d.  Safety  feature. 

26.  Umbilical. 

a.  Gas  supply  hose. 

(1)  Hewitt-Robbins,  Inc.  NO-23-0152.     Letter  1526  Nov.  1975 

(2)  Gates-Rubber  No  6C3  or  equiva- 
lent in  size. 

(3)  One  continuous  length. 

b.  3/8"  ID,  3/4"  OD. 

c.  Smooth  bore . 


Explain. 
Explain . 

N.WSEA  System 


d.     9/16"  by  18. 
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e.    Minimum  working  pressure  800  psig.  Explain. 
27.     Flow  path  of  gas. 

a.  Primary  mode. 

(1)  Air  supply  from  topside. 

(2)  Comes  through  umbilical. 

(3)  Into  the  one-way  valve  body. 

(4)  Passes  through  the  one-way  valve 
(non-return) . 

(5)  Into  the  side  valve  body. 

(6)  Passes  through  the  regulator 
low  pressure  hose. 

(7)  Then  into  the  second  stage  regulator. 

(8)  Into  the  oral-nasal  mask. 

(9)  r02  exhausts  out  secondary  exhaust. 

b .  On  the  primary  mode  the  steady  flow 
on/off  valve  is  secured. 

c.  Emergency  supply  valve  is  in  the 
closed  position. 

V^'^^^  d.     Bail  out  bottle  open.  Explain. 
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28.    Emergency  Mode. 

a.  Air  from  71.2  cu  ft  bail  out  bottle. 

b.  Through  first  stage  regulator  and  hose. 

c.  To  the  emergency  supply  on/off  valve. 

d.  Through  the  side  valve  body  (air  to 
both  steady  flow  valve  and  second 
stage  regulator) . 

e.  Into  the  low  pressure  regulator 
hose. 

f.  To  the  second  stage  regulator. 

g.  Into  the  oral-nasal  mask. 

h.  Exhaust  out  secondary  exhaust. 

i.  Steady  flow  system  is  a  emergency 
mode. 

j .     Nay  be  operated  on  surface  supplied 

mode  (primary  mode) .  Explain, 
k.    Steady  flow  used  for: 

(1)  Clearing  face  port  (C02  build  up) . 

(2)  Clearing  flooded  mask. 
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1. 


Going  on  emergency  mode . 


(1)  Notify  topside. 


(2)  Stop  all  work. 


(3)  Standby  for  instructions. 


C.     Preventive  Maintenance 

1.  Minimum  maintenance. 

a.  Depends  on  the  type  water. 

b.  Type  of  job. 

2.  Daily  maintenance. 

a.  Visually  inspect  both  interior  and 
exterior. 

b.  Face  seal  saturated  with  water- 
squeeze  out. 

c.  If  mask  is  not  to  be  used  any  more 
that  day  remove  hood  and  face  seal. 

d.  Remove  any  dirt  or  sand  from  the 


interior  of  the  mask. 


(1)  Keep  from  scratching  face  port. 


e. 


Check  all  moving  parts. 


i  70 1 
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(1)  Emergency  supply  valve  handle. 

(2)  Dlal-a-breath. 

(3)  Nose  clearing  device. 

(4)  Non'-fetum  valve. 

(5)  Steady  flow  valve. 
£.    Communications  System. 

(1)  Nike  and  earphoiies. 

(2)  Communication  posts. 

(3)  Bare  wire  connector. 
3.    Monthly  (or  between  jobs) . 

a.  Inspect  hood  and  face  seal  for  tears. 

b.  Inspect  spider  for  tears. 

c.  Inspect  and  test: 

(1)  Earphones. 

(2)  Microphone. 

(3)  Wire  connectors. 

d.  Remove  muffler  and  deflector 
assembly. 

e.  Remove  nose  clearing  device. 

(31) 


I' 


OUTLINE  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY 


STUDENT  ACTIVITY 


(1)  Lubricate  shaft. 


(2)  Lubricate  "O"  Rings.    Use  Flor-a 


f . 


lube. 

Lubricate  main  exhaust  valve. 

Remove  exhaust  tube. 

(1)  Lubricate  second  stage  regu|.ator 

exhaust  valve. 
Remove  second  stage  regulator  clamp. 


(2)  Unscrew  handle. 

(3)  Drop  out  spacer,  «|>rlng  and  piston. 
Clean «  lubricate,  and  reassemble. 


(1)  Remove  cover  assembly. 


\ 
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III. 


Summary  and  Questions 


Ask  questions  as 
necessary. 
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DIVIMG  TRAINING  STANDARDS 


T?.3K:  Searching 


OZ^:Z?AL  DSSCRX?TION: 


^  Buov^ 


I 


UNIT:    1.  Qndazwatar 
Basic 


2 .  Light-weight 
Diving 


OlVIM  s 
PLATFORM 


Diver  responds  correctly  to  searching  line- 
pull  signals  by  moving  in  direction  indicated 
by  diving  tenders. 


2  . 
3 


ECO'IPMEMT 


4.  CTHSH 


r— ^^^■'-•i'snc . 


1.  rE3roR;'L=wMc: 


! 

Open  Wat;ir 

1 

Open  Water  | 

at  least  20 
feet 

at  least  20 
feet 

Mk  V  Deep  Sea 
Diving  System 

lAk  I  Mask  and 
Hot  Water  Suit 

Murky  welter  or 
with  faceplate 
blacked  out 

Murky  water  or 
with  faceplate 
blacked  out 

Correctly  ri - 
spend  to  all 
searching  lins' 
pull  signals 

Correctly  re- 
spond to  all 
-  searching  line 
pull  signals* 

30  Minutes 

30  Minutes 

1 

Isdbrerge  port- 
able buoy  two 
tiroes  by  hand 

j pulls  while 

'standing  on 

i  tha  bcttom 

1 

1        •  ■ 
1 

(Submerge  port- 
abla  buoy  two 
ti.T.es  by  hand 
pulls  whila 

'Standing  on 
the  bottoxn 

! 

1 

i 

! 

1 

1 

i  7n>; 


PROCEDURES: 

X.    Oiv«r  dascttndi  to  bottom. 

2.  Divttr  reports  on  bottom  and  r«ady  to  go  on 
searching  pattaxn. 

3.  After  the  project  is  complete,  use  proper 
line-pull  communications  and  come  to  surface. 

WHY  DO  IT: 

To  give  the  student  experience  and  training  in 
techniques  of  finding  objects  on  the  bottom  in 
dark  water. 
SKILLS  NEEDED: 

Sense  of  direction 

NcTiinal  proficiency  in  MJc  V  Deep  Sea  Diving  System 
SPECIAL  INSTRUCTIONS: 

1.    Diver  should  be  allowed  a  maximum  of  three 
minutes  to  become  oriented  on  the  bottom 
before  beginning  searching  pattern. 
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NAVAh  SCIKX^L  DIVING 


nivt-  t  ,  Siicoiid  ClaiLiii  A -^3  3 -0022 
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l.i^i^iioa  Tc>i)ic:     8.2*3  liLcjIil weiijht  Diving 

Syiit*iin  (Open  Diving 
Be  1 1 ) 

1  tioiu 

INSnUJCriONAL  MATISHIALS 

IKS*  Navy  niviny  Manual,   Vol.  i 

uiitint  Ou Idas 
^!t<lada^d  ClasBrooin  Kcjuipaient  i 
I'liai  l /Ti ansparency  of  Oi^an  nivLny  Bell 

TKHMINAI.  OhJKCTIVE  ^ 

1*     Whtjn  the  student  completes  this  course, 
will  be  able  to,  given  the  Planned 
Maintenance  System  {PMS)  requirt^ndunts 
J4>r  I  he  liightwoight  Diving  Syi^tein  (in-- 
irluding  Open  Diving  Dell),  correctly 
jx^rtorm  the  neceseary  maintenance* 

KNAIM.lNc;  OliJKCTIVi^S 

I.     Orally  explain  the  func:tion(a)  of 
I  he  iiiajor  coiuponcnts  and  their  coin*^ 
ponc;nt  parta, 

2*     r.iv43n  an  illustration  of  a  typical 

oiiun  Divine^  Del  1>   locale,  by  tabling, 

s 


ID  salva(;e: 

ENADLIUG  ODJECriVES  (cont'd) 
the  major  components. 

3,     Uxplain,   in  writing,  how  the  ma) or 

components  carry  out  their  function (a) 

4*     hist,   in  writing,   the  major  Mia- 

terials  used  in  constructing  an  o^x^n 
diving  bell  emd  explain  why. 

5.  Orally  describe  the  flow  path  of  tlie 
broa tiling  media  through  the  system 
and  the  pressuri;&ation  of  the  hull 
body. 

6.  Orally  explain  the  safety  aspects 

of  maintaining  ttie  bell  In  an  upright 
poiiition  during  oix^ration. 

CRITERION  TKST 

None  at  present  due  to  limiled  c(|uipi»u.nt « 
IIOMUWURK 

Student  Guide,  Volume  M,  Assigmiuitit 
Sheet  8-2-9A  and  8-2-lOA 


OUTLINK  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY     STUDKNT  ACTIVITY 


I .   TntnHliu:t  ion 

A.     K^itahlist  Contcict 
n.     Kfitdit)lish  Reudineas 
(\     Kiitahliah  Kffect 


D*  Overview 
I  I  .  l*re£ieiitdt  ion 

A.  (jeneral  Description 

1.  The  Diving  Bell   is  coiiipriaed  of  five 
subnyiiteins  * 

<i#  StructiirdI 

b.  AiJiylic  Dome 

c.  Gas 

<i»  Coiiuiiunications  ^ 
HaLlast 

2.  The  hell  is  u.sed  as  a  liannfer  stage  and 
diver's  refuge  for  divers  workinq  from  the 
surface  to  a  I'laxiinum  of  mo  feat. 


Tntroduco  self  and  topic* 

net  students^  ready  to  learn 

firing  out  need  and  value  of 
lesson. 

State  Learning  Objectives 


(2) 


Take  notes  au  n<icessaiy 
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(MITI.IMK  Ol-'   INSriUK'TION  j  NSTItlU'VOU  ACTI  VITY  .STUIil 

filliiv^j  <liver  loiiuival  nf  divt^i  'd  halB.  ^, 
OiMiiijiuNl  for  uliiplnKiKi  u:ie  \7hi're  d 
ijoiiiiiaiiiioat  ion  bysltMU,   ut^uttro  of  bre<il.h" 
illy  la^jilia   (oilher  yafi  or  air)^  and  a 
i:i<utii  for  liaiidlin^l  «it  o  iiV/a  i  1  al^le  , 
o.   Ilaa  ils  own  liiubilicral  i:onno<;L ionh  for  ^ 
ijas  auil  i-oinifiunii;at  i  on  1  ineij. 

(1)  (%Miipat  ihle  wiin  st  andard  Naw  umbilical, 
j     H.  niiU4:r  ipt  ion  of  Atiueinbl 

a.  I'l  iUiiv:  :»fiuctnro    (ithn  n  si  i  in:l.in  al  v/oldn^unl:)  . 

b.  Skirt  weldiiiunt 

(I)  r.as,  ^oiiuiuin  i  ccit  ions  syiitein  ^md  doiuo  are 
iiioiintod  on  ^ik  i  i  l~  Wi!  liiuiont . 

c.  Ooc:k  vy^Ltldinoht   (plal  form  tor  divero) 

d*  Ha  LI. ..I   tiaya   (s{>aiT«^  for  Jciul  wiicjlita  below 
deck) 

(3) 


INSTKllC'l'OW  ACTIVITY     STIUIHNT  ACTIVlTSf 


2.  AiHylic  IK#h(ci  ■ 

a.  Koiiiitul  r'liiiii  a  .shuuL  of  1/2**  acrylic  plastic, 
h,  ruilially  eiuilc^tiu*!  ^Kifucje  tor  diver 


.  c.  Miniiiiuia  obstruction  to  visibility 
\.  Gas  Syiitem 


Uue  chart,  transparency  or 
or  draw  on  C/B 
Breathing  gas  passes  ihrouijh 
a  skirt  ponetrator  and  is  dia- 

a.  Three  imululetj  attachtui  to,  interior  of/tributed  through  1/2"*  copper 

tube  • 

skirt. 

(1)   I<i«|ht  dewat^er  and  mask. 
(U)    fit^tt  ilewaler  and  iaaf;k. 
(i)  <\MUer  inatiter  valve  and  mask 
will*  piissiiuro  qauqo. 

b.  Four  vt^nta  in  low».ir  portion  of  J«hov'  on  Chart  or  C/IA 
sk  i  rt . 

O)   Expelled  «jas  is  carried  to  the 
uHtiii  ioi   apox  of  the  boll  dome* 
4.  (!oiiaiiunicat  ions 

a.  Wdl ui pi  oof  speaker  with  interconnecting      Use  dhart,  transparency 

or  draw  on  C/B 

wiring  to  a  aw  anication  connection  on 


I7«.ri 
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OlJTlilNI::  UF    IN.STUIICTION  INSTHUi^TOR  ACTIVITY     STUDItNV  ACTIVITY 

»*  I  lui  I'xUiiior  i)f  the  skirt* 
h.  r'ipi-aKi.-r  inoiinte«1  t>ii  up[>«^t   nkitt  rinq. 
<:*   All  l>4  II  wiriiitj  ^MK"a^ie<^  in  cojiper  tuhincj 
aiui  f  i  t  L  i»<j8* 

ii.   V4?iil    line  from  speaker  to  tt*p  of  dome  for  ^ 

prtisiiiiiru  equal  izat  i on  . 

*>.    Hal  last 

a.    24  Xaad  bars  with  harulle£i. 

h.   Appi  ox  i  mate  ly  130  Ib^  each 

c.   Il4>le  in  one  end  lor  iiecurinc]  bolt 

il.   Any  niuiiber  can  bo  uixod  to  oiitablish  a 

-      '  de^iiiiid  ballast  condition*  Hell  Hhip[ii^d  in  crate  as  a 

cuiiipleto  unit  Includi nu 
^  flashlifjhts  and  chavcjors. 

i\    Inai)ucti4)n  and  Adjust iiu:nt  ^ 

1*  ll(Hin  recoivinu  tbe  ))\\  \  and  bt^torG  each 

dive: 

a.   An  initial   rhor'k  ot  the  bell  should 
be  fciiiidi^  t(^   insure  that  no  juajor  struc- 
tuiiil  daiaa<ji)  ha.s  occured.  Special 

(5) 
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OUTLINE  OF   INSTUDCTION  *  INSTIUJCTOU  ACTIVITY  tiTllDilNT 

attention  iiliould  Im  «jivijn  to  iiiiipoo- 
tiii*j  tor  ilaiaaije  to  the  douie. 
1>.  With  thi2  liell  ijaii  and  coiiununi caL ion 
uy:iti!uid  connected t  soL  yas  titessure 
dt  2i5  i>iii  and  tuin  on  tho  conmiunication 
tiystem. 

o.  Knter  th^.  bell  anti  check  all  valves  and  the 
oial/na:)al  inatUcs  to  he  <:crtain  that  they  are 
iifieiatinci  properly.     Tho  dewaterinq  valves 
tuul  mask  valve:i  >ihould  ho  oiujned  one  at  a 
lime.     Wtiun  each  "mask  valve  is  opened  the 
tipplopriaie  inauk  tihoiild  he  leated  for  ade- 
(piate  flo^^. 

d.  Check  the  coiiuiunuca tion  .system  to  be  certain 
that  there  is  clear  tv/o  way  communication  he- 
Iween  tho  surface  and  the  b<*ll. 
2.  Atter  extended  perimlM  of  sUiiatjo  or  shipment: 
a.  Thfj  bell  :>hould  he  Manned  by  a  diver  and  pat 
in  the  water,   bower  the  hell  until  the  top 

(6) 
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<»t  t  h«*  «i(>iii«i  )  ti  alxiiit.  one  foDt  helow 
t  ho  watot • 

l>.  Fill   iUi>  (liniu*  iu>mpl(>toly  with  air  and 
v/ith  tlui  vcntinij  tj^H  Lurnod  off  check 
tho  tlitncje  artia  visually  for  leaks, 
c.  With  thuJuUl  back  on  deck,  remove  the 
iu>ii  return  valve  on  the  bell  exterior 
and  tout  to  be  certain  It  will  not  pass 
Mow  aijainst  the  check* 
d-    Inspect  the  porous  filters  for  excessive 
coMosion.   Remove  thein  to  l)e  certain 
^         they  will  pass  <jas  freely*   If  they  are 
bji  Oi^ked,   they  shoultl  be  replaced, 
n.   KiiiHTtional  Operation 

1.   The  belt  is  connected  to  a  tiourue  of  breath*- 
in<|  media  and  a  toptside  diver  intercomnuni-^ 
*:ation  sytitoia.     The  i nt t^irconnec t ions  are 
iiuile  with      standiiid  Navy  umbilical.  A 
ci'inu  is  uHi:vl  to  tiarttlli:  Llu2  bull  while  on 


INSTUOCTOR  ACTIVITY     STUOKNT  ACTIVITY 
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OUTLINE  iiV  INSTUIKT'lON 


lNSTHU(:rOU  activity     iJTUI)i;m'  Ai'TlVITY 


AiM.k  rt.Ml  in  I  ho  walur.  The  I^U  1  can  tiaiis- 
ptuL  tvMi  tlivera  to  and  fioiu  a  work  aite,  pro- 
viaiii'i  iUim  wUh  a  broalhiiuj  i.uMlia  and  coiiununi" 
oal  ion    with  lUo.  surfaoo. 
K.  Su|)i»orL  i:inn|>iiUMit:  and  f.iirvicoti 

1.  rUirti  workiufi  aroa  on  do«;k . 

2.  A  »:rantj    (6  tt)n  <:ai)at:itY) 
^.   Slandani  Navy  ijnihili<:al   tor  communica- 

t  ion  ami  ijaa  Hupply.         ^  ^ 

4.  Ta'j    lint-'ii   foi   handlinsj  bt;ll. 

5.  tihaokluti,   Lumbnckltiii,   ami  chaina  for 
iiM)Vinij  hell  wi  LIj  nana  and  making  l^ul' 
tatit  to  duck  when  not  in  use. 

V.   I'lepai  at  ion  tor  uae  * 

1.  Atlaoh  taij  linoa  foi  handling. 

2.  Move  h.iU  to  dive  ulxition  and  remove  hercu- 
1  i  t  t»   <:ov«r  r  . 

).  Aliai  h  Ihe  uinhii  i.:a»    to  hoM    (bdth  qas  and 


Precaution:  Overside  clearance 
of  iO  feet  necessary  for  handling. 


«-f»MHnnni<:at  itinn) 


\ 
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OUTMrn-:         INiJTKIUTION  INSTUUCTOU  ACTIVITY     STUUKNT  A<:riVrTY 

a.  Hut  yaa  prebriuiti  100  pui  ovur  lx)Lt:om 

4*  Tiii  uiiihi  1  ic?al  Lo  Littiiuj  trainu  to  prevent  ^ 
tit  Lain  oi\  connections. 
(I.  opojatiuij  Procetluroa 

<i.  n|ii:i4^le<l  hy  a  ci*ntr<il  valve   (DWV^l)  and  two  ,  / 

vatvoa  l)ol(>w  the  |)<>r(>ua  filters   (DWV-2  and 
I  WW-  j)  . 

l>.  Wi  Ml  i*nil  Viilviis  ojHMW   the  system  can  be  op^ 

ei  .ited  hy  the^Wntral  valve*  alone* 
t:.    If   t  hi*  <:4>nlial  valve  is  open  the  two  end 

valves  will  operate  the  dewater  system 

iuilependunt  ly «  * 
d.  As  the  hell  IB  deiicunii  i  luj  the  dewater 

syHliun  Ctin  he  opuraloti  to  kc;ep  the  water  \ 

level  l)eU>w  the  lov/er  rin<>^, 

U)  On  ascents  it  v/i  1 1  help  eliminate 
foijijrny  in  the  dome. 


••  • 


OUT4*INH  Of   fN.S'l'mu  riON 


1  NS'l'MUCrOU  ACTIVITY 


v..  Will  I «    I  ho  \n-M    i-j  III    1  lui  vmrkin<j  c1«n>lh, 
it  Muf  <liviiis  ar\5  l»risUI>inq  the  boll 


c&l MM Kiplu^ro ,   t  lu;  <ltnval:tir  syst  tiiii  should 
Ihj  t>iuMKMl  aliyhtly  Lo  alli)w  a  luvi  veloc- 
ilv       flow  ti>  <u)nl  i  mu)u:ily  enter  the 
bo  II. 


hviiMj  uiied^  thib  liyultiin  should  be  turned 
itti    to  eliminate  cxceiis  noi^ie* 


cj .  WhciuiViji    l  lio  (h?i;att  r  syst  em  has  been  off 
tor  a         iod  of  tiiiu?,    (ai^prox i matel y  one 


ii)inut4!),  it  should  Ix^  turned  on  aqain 
wiih  4i  UinU  v<}W>t:ilY  I  low  fnt  |niri|in<i 
the-  in  il. 

2.  Hell 

a/  All    24  ballast  bars   in  |)lac:e  cjivo  a 

ric'iiative  buoyant  y  of   I'iOO  1I)S. 
l>.  lb  ntnjative  buoytujcy  t^aoh  bar, 

o.   Adjust   fioiu  1 UOO   lbs  positiv(i  to  1500 


f.  Whiin  thti  hell  coiiuiuui  icat  it>n  aystein  is 
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OU'lM.lNli  Of   INSTIUiCTION  INSTRUCTOR  ACTIVITY     STUOKNT  ACTIVITY-^ 

11)1}  iic-cjative  a»  liuaired  for  oi^eration. 
1.  Ilandiiiuj 

a.  Liftintj  at  top  of  main  slructiu\al  major 
liftinq  point  weKimcMit. 

(1)   Launch  weiyht  approximately  4^300  lbs* 
h.  Four  padeves  noat"  deck  for  ta<|  lines  for 

handling  launch incj  and  recovery  of  bell, 
c.  After  enter Inq  water,  bell  attached  to  ^ 

descending  line.  ^  v 

(1)  tjuides  to  work  trite 

(2)  prevents  movement  from  currents 

(3)  prevents  rotation 

4.  Aii4;ent   and  Desc«M)t 

a*  Maximum  ascent  rale  -  60  fijm 

b.  .Maxiinuiii  dotfcent  rato  -  75  fpm 

c.  llati  (lesct:iidin<j  line  wluincvor  possible. 

5.  Oiul  Nasal  Masks  Use  chart,  transparency,  or 

draw  f»n 

a.  K<ir  eimjnjoncy  brealhinq,  Scott  Aviational  Nasul  MaaK 

b.  Uulividnal  Supply   linoa    (MV-l ,  MV-2, 
MV  -  3) 

(11) 
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OliTI,lNli  Ok*  INSTUUCTION  INSTRUCTOR  ACTIVITY  STUOKNT 

"  c.  When  in  use,  ccivtral  cjaa  valve  la  open, 

iho  iiullvldual  txmLiol  valves  for  each 

maak  are  uaed  to  preaauriao  the  maHk. 

6.  Tool  Ruck  and  Liijhts 

a  J  Tool  laok  for  siuall  tools  and  parts. 
h.  I.ar<je  tools  secured  to  deck  or  to  hook 

provided  on  skirt  exterior, 
c.  Two  hand  held  diver's  licjhts  secured. 

7.  Post  Dive  Maintenance 

a.  After  each  dive,  the  bell  should  be 
thoroughly  washed  down  with  fresh 
v/.ttur  Indide  and  out. 

b.  The  oral  nasal  maaks  should  be  blown 
dry  and  removed  for  storage  in  a  dry 
area. 

c.  The  diver's  lights  should  be  removed  ' 
and  placed  on  oliaryora. 

d.  The  rjas  .system  ishould  be  blown  out. 
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OUTMNK  OK    INSTRUCTION  INSTRUCTOR  ACTIVITY  .  STUI>i:NT  ACTIVITY 

8.   lUsIl  M  l  i  nUTitincti  -  Huj  >h!  1 1  hnH  heen  <^e- 
Hi<]n(i«1  to  Inj  ds'  ma j  iittMuuice  free  as  poa- 
til  Me.  M<i  i  ntenfiiice  will  iMt  ro(iiiired  on  the 
fol  lowi  ncj  i  tons  : 

a.   Holts:  All  l)olts  should  be  insjpected  on 
a  lecjulur  basis  to  assure  a  secure  attach^ 
inent; 

( 1 )  Dome  holci  down  bolts  ate  particularly 
critical  and  should  be  checked  every 
l:wo  days  durimj  recjular  operations, 

(2)  Tho  hold  down  lx>lts  should  be  torc|ucJ 
to  25  ft  IbH. 

h.  Dome:     If  desired,  small  scuff  marks  can 
bii  rouiovod  by  politshinii  with  a  buffina 
whtiel  ^tiid  a  polish  Huch  as  DuPont  No«7 
Auto  Polish  and  Clocuier. 

(1)  Att<*inpts  to  polish  laryer  scratchee 
will  create  a  thin  six^t  in  the  acrylic. 

(2)  I  f  iiny  cracks  uppcar  in  the  dome,  replace 

the  dome.  (13) 
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OtlTLINlS  OF  INSTUiJCTXON  INSTHUCTOK  ACTIVITY     STUDENT  ACTIVITY 

ci  IMlnliiuj  at)  reijulr«:;d  lo  alleviate  rust 
^iiubJoiiizi  -  particularly  artias  of  ballast 
traya  and  lift  eye. 
"  (I)  Touch  up  conaistiiuj  of  liqht  sanding 
and  then  a  coat  of  Ai>iercoat  #35. 

d.  Mufflers:     The  porous  mufflers  in  the  de- 
W/tlerinc]  uyBtems  should  he  checked  on  a 
ru^jular  hauls  for  corrosion.  ^ 

(1)  Once  a  weak,  dpr^rftj  regular  use  of  the 
bell,  the  porous  filter  mufflers  should 

y 

T 

he  removed  and  then  attached  to  the  end 
of  an  air  hose  and  placed  In  water  with 
a  low  prousure  flow  through  thein. 

(2)  If  the  muffler  is  clean  it  will  bubble 
freely,   if  it  does  not,  the  muffler 
tihould  be  replaced.  r 

e.  Check  Valves:  The  gas  aysteir  has  throe  - 
check  valvetJ. 

(1)  The  Main  (^heck  Valve  on  the  exterior 


OUTI.INI*  OF  INSTRUCTION 


INt;TRU("lH)n  ACTIVITY     .STUDENT  ACTIVIW 


or  l.ht^  :ikii  I   iiliodld  1x2  rci<mvc<l  and 
l>i <ts:iiu  i '/ed  in  thn  op|>o*sit4k  direc^ 
lion  <iii<l  thiiti  ititiiirtc'd  in  watei  to 
be  f:ortAin  that:  the  flow  is  checked 
by  the  valvuti, 
f*  Vent  Tubes:  All  vent  tubes  nhould  he 
*  securely  attached  and  free  from  sharp- 

bends* 

(I)  The  pluq  at  the  top  end  of  the  speak- 
er vont  should  ue  inspected  each  week 
to  assure  Ir^ie  flow. 
*j .   S})<;akor:  The  iipt*uker  should  be  opened  once 

a  week  durincj  i ocjular  opt'irations  to  check 

for  water  accujnnuila tion  in  the  base. 

(1)   If  the  cjasket  on  the  front  plate  dries 
out  or  craok.s,   it  should  be  replaced. 

til.  Suiitmai  y 

A.   Hull  body  (upper  strui:turo)  . 
1.   Iliiibi  1  ical  i:onn«u:t  ions 
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OUTiaNK  OF  INSTUUc/lON 

2.  I.ift  ind  PaclGy»2. 

3.  Ooiiie  ■** 

4.  Hall  ant  l»l  atform. 

ft.  luiilt-in  Br«»athintJ  System  Mahifold 

1.  Snpijly  Valve 

2.  Vent  Vcilve 

3.  Oenuno  Regulator  Outlets 

4.  SCUBA  Regulator 
C.  Coniinunicatlons 

1.  Diver* a  Keproilucer 

2.  Male  Telephone  Contte|:tion. 
U.  Uirtbi Ileal 

1 .  iitaiulard  Dtiep  fiea  Iloup  ' 

2.  Air  liOHe  Pittinga 

3.  Mfol  ine/TolephoMc:  ^ahle 

4.  .Pneuiiin  l^cse  ^ 

5.  5?eiziii<j  r*tuf1s  17?5 

6.  Hose  rover 

7.  frfWer  inq/Rt;trltjvinq  f.ine 


INSTRUCTOR  ACTIVITY     .STUDENT  ACTIVITY 


(16) 


NAVAL  SCHOOL 


Diver,  Second  Claas  A-433-0022 

Medical^ Deep  Sea  pivlng  Technician  A-433-0020 

Ship  Salvage  nivliiy  Officer  A-4N-0011 

Deep  Sea  (Ile02)  Diving  Officer  A-4N-0010 

Security  Clearance:  Unclaaslfied 

Lesson  Topic:     8.2.4  Hot  Water  Suit 

2  Hours 

INSTRUCTIONAL  MATERIAL 

U.S.  Navy  nivinq  Manua^  Volume  I 

Student  Guides 

Standard  Classroom  Material 

Hot  Water  Suit 

TERMINAL  OBJECTIVES 

1.     When  the  student  completes  this  course 
he  will  be  able  to,  given  tho  Planned 
Maintenance  System  (PHS)  requriements 
tor  the  Hot  Water  Suit,  correctly 
perform  the  necessary  maintenance. 

ENABLING  OBJECTIVES 

1.  Orally  explain  the  function (a)  of  the 
major  components  in  terms  of  what  they 
do  for  the  system. 

2.  Given  «»  standard  print  of  the  Hot  Water 
Suit,  describe,  by  labeling,  tiie  physical 
location  of  the  major  components  and  their 
component  parts. 

3.  Demonstrate  the  operation  of  the  velcro 
strips. 


DIVING  AND  SALVAGE 


ENABLING  OBJECTIVES  (Cont'd) 

4.  List,  in  writing,  the  rating(s)  of 
the  tubing  within  the  Hot  Water  Suit. 

5.  List,  in  writing,  the  major  materials 
used  in  the  major  components  and  their 
component  parts  and  explain  why. 

6.  Orallv  explain  the  function (o)  of  the 
component  parts  in  terms  of  what 
they  do  for  the  components. 

7.  Orally  explain  how  the  component 
parts  carry  out  their  function (s). 

8.  Demonstrate  how  and  where  the  control 
function  is  accomplished. 

9.  Orally  describe  the  effect  on  the 
L'ot  Water  Suit  due  to  the  Clayton 
Diving  Heater  System  and  the  Mk  I 
Mask  System. 

CRITERION  TEST 

1.  Given  the  Planned  Maintenance  System 
(PHS)  requirements  for  the  Hot  Water 
Suit,  correctly  perform  the  required 
maintenance. 

HOMEWORK 

Volume  H/  student  Guide,  Assignment 
Sheet  8-2-llA. 
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OUTLINE  OF  INSTRUCTION 
I,  INTROnyCTION 

A.  Establish  Contact 

B.  Esta!  llsh  Readiness 

^  C.  Establish  Effect 

D.  Overview 
II  .Presentation 

A.  Introduction  to  Hot  Water  Suit 

1.  A  new  concept  of  diving,  used  by 
Saturation  Divers,  but  will  soon 

be  usi^d  by  all  divers  in  the  fleet* 

2.  Allows  divers  to  enter  colder  water 
with  longer  bottom  times* 

3.  Advantages 

a.  Divers  stay  more  alert. 

b.  More  effective  performance* 

c.  Need  net  worry  ^bout  getting 
cold  and  not  being  able  to 
finish  the  job. 


INS^RUCTOp  ACTIVITY     STUDFNT  ACTIVITY 


Introduce  self  and  topic. 

Get  student's  ready  to  learn* 
Classroom  procedures. 

Bring  out  need  and  value 
of  material. 

State  Learning  Objectives 


Use  ac£ual  equipment.  Observe  and  take 

transparency  or  chart  to  notes  as  necessary < 
show  during  discussion. 


(2) 


OUTLINE  OP  INSTRUCTION 

a.  Hk^I  Haak 
/     b.  Clayton  (or  slmllar)^  Diving  Heater. 
B.  Construction  * 

1.  Nylon  covered 

a.  .1/4*  thick  ♦ 

b.  ()n  both  aides  for  strength. 

c.  liOoae  fitting 
(1)  MtflL  water  circulate  to<  keep 

diver  wa]riner . 

2.  liood 

,    a.  Bui^t  into  suit. 

b.  Difficult  ^to  get  seal  when 
using  the  Nk  I  Mask.  ^ 

c.  Can  be  modified  xn  or^^r  to 
uso  Mk  I  Mask . 

3.  Hot  Water  Tubing 

a.  ramente^  inside  of  suit. 

<1)  1/4"  in  X  1/16"  wall  thickness 
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INSTRUCTOR  ACTIVITY    STUDENT  ACTIVITY 


Use  actual  equipment, 
transparency  or  chart. 


Explain!  Because  of 
double  hood. 


c 


OirrLINE  OK  INSTRUCTION 


INSTRUCTOR  ACTIVITY     STUI>ENT  ACTIVITY 


(1)  Holes  in  the  tubing  are  out  of 
the  side  of  the  tubing, 
(a)  creates  better  water  cir- 


(1)  Corrosion  Resistant 
b.  On  front  and  down  legs  of  suit. 
5.  Neoprene  Gloves 
a«  Elbow  Length 

(1)  Tubing  on  the  suit  extends  6" 
to  8"*  below  arms  of  suit.  o 
^  (2)  Tucked  down  inside  of  the 


*  gloves  to  provide  hot  water 
to  hands • 
b.  Glove 'Hand 


culation . 


4.  Zippers 


a.  Made  of  Nickel  Silver 


(1)  Made  of  1/16 


material  for 


flexibility. 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

6.  Neoprene  Boots  • 

a.  Knee  Length 

(1)  Tubing  extends  6"  to  8"  below  ^ 
-  the  legs  pn  suit. 

(2)  Tudced  down  Inside  of  boots  to 
provide  hot  water  for  the  feet. 

7.  VBLCRO  Strips 

4.  Velcro  hoplc^^s  sewn  on  outside  of      Show  hooka  and  piles 
the  arms  and  legs. 

b.  Velcro  pile  Is  sewn  inside  of  gloves 
and  boots  to  match  the  velcro  hooks. 
(1)  The  hooks  and  piles  prevent  gloves 

and  boots  from  slipping  off  and 
loosing  hot  water. 

8.  Hot  Water  Control  Valve  Manifold         Use  actual  equipment # 

transparency  or  chart, 
a.  Main  body  is  made  of  polyvinyl  ^ 

Chloride  (PVC) . 

ID  Non-corrosive  ia  saltwater 


ERIC 
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OUTLINE  OP  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

b«  Hot  water  tubing  connectors  &re  made 
ot  brass. 

(1)   Rust  resistant  and  corrosive  resistant « 
c.  Three  rotary  valves  made  of  PVC 

(1)  Non-corrosive 

(2)  Used  to  control  flow  of  hot  water  to 
the  suit* 

(a)  Top^Valve  is  0-100%  flow 
K  Bypass 

Controls  flow  to  arms  and  « 
legs. 

(b)  Middle  Valve  ^ 
1.  Controls  the  flow  to  the 

(I 

»  .-^ 

front  of  the  body. 

(c)  Lower  Valve 

K  Controls  t^e  flow  to  the 
^  rear  of  the  body. 

9*  llari^ess 

a.  Used  as  a  safety  lifting  sling  and 
will  lift  a  diver  in  full  dress, 

ERIC 


>UTLIN0  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

CroBBes  ^lega,  cheat  and  back  which  Show 
has  lifting  eye, 
c«  Hade  of  Nylon  sewn  and  cemented  to 
suit  for  strength. 
10.  Hot  Water  Hose 

«.  1/2"  ID  Rubber  Rose 

b.  Ilosa  la  buoyant  in  water 

c.  Snaptlte  fitting  on  diver's  end  Show 
(quick  disconnect) . 

C.  Maintenance 

1.  Maintenance  recommended  10  to  50  hours  ^ 
of  operation, 
a.  Inspect  and  clean 
(1)  Suit 


(2)  Boots 

(3)  Gloves 

(4)  Hose 

b.  Varies  due  to: 

(1)  Work  being  done. 


f 
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OVTLIJB  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

(2)  Type  of  bottom. 

(3)  Water  being  pumped  through  the 
suit. 

c.  Inspect  and  clean  Control  Valve 
Hani fold 

(1)  Check  for  amooth  operation 

(2)  Lubricate  with  silicon  grease 
as  necessary. 

d.  Inspect  and  clean  all  zippers 
CD  Check  for  corrosion. 

(2)  Lubricate  with  silicon  grease 

or  "Zipper  EZ"  as  necessary, 
a.  Removal  of  Crude  Oil  -  breaks  down 
neoprene  if  not  removed 
<1)  Use  hot  detergent  soluticMi  or 

Boraxo  • 
<2)   Rinse  thoroughly  with  fresh 

water. 

f.  Removal  of  Tar        4  70/^ 

(8) 


OOTL£ME  OK  INSTKOCTIOH  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

(1)  Any  unhlbited  Menthol  Chloroform  * 
applied  to  a  cloth. 

(2)  Scrub  with  detergent  solution 
or  Bor»xo 

(3)  Rlnae  with  fresh  water 

g.  Solvents  I  Avoid  Contact  with  Hot-  Emphasize 
water  Suit 

(1)  Hethyl  Ethyl  Ketone  (MEK) 

(2)  Lacquer  Thinner 

(3)  Acetone 

(4)  Toluene  -  will  affect  neoprene 
with  long  exposure. 

D.  Repair  of  Hot  Water  Suit 

1,  Similar  to  norm«.l  wet  suit  repair  ^ 
a.  After  cementing  rips  or  tears,  use  a 
blind  atltch. 

(1)   If  not  used,  a  1  inch  overlap 
patch  should  be  used. 
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OUTLING  or  INSTRUCTION  INSTRUCTO*>  ACTIVITY     STUDENT  ACTI<^ITY 

III. Summary  Ask  questions  as  necessary 

A.  Usago 

1.  Mk  I  Mask 

2.  Cl#iyton  Diving  Heater  System 
Suit  Construction 

^1.  1/4"  double  nylon  suit 

2.  Hood  (modification) 

3.  Tubing 

4.  Zippers 

5.  Neoprene  Gloves 

6 .  Neoprene  Boots 

7.  Velcro  strips 

8.  Hot  Water  Control  Valve  Manifold 

9.  Harness 

<» 

10.  Hot  Water  Hose 

C.  Maintenance 

1.  Inspecting  and  Cleaning  Procedures 

D.  lispair 

{UM>  M|.a?« 
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NAVAL  SCIUX)L 


Diver,  Second  Class  A-433-0022 

Medical  Deep  Sea  Diving  Technician  A-4 33-0020 

Ship  Salvage  Diving  Officer  A-4N-0011 

Depp  Sea   (Ue02)  Diving  Officer  A-4N-0010 

Security  Clearance:  Unclassified 

Lesson  Topio:     8.3  Clayton  Diving  Heater 

System 

12  Hours 

I NSTUUCT I ONAL  MATERIALS 

U.S. Navy  Divinq  Manual,  Volume  I 
NAVSIIIPS  0994-007-5010 
Student  Guides 

Standard  Classroom  Rauipment 
Chart/Transparencv  of  Clayton  Diving 

Heater  System 
Clayton  Divinci  Htiater 

TKRMINAL  OBJECTIVES 

I.  WJien  the  student  completes  this  course, 
he  will  be  able  to,  as  a  member  of  a  team 
tending  a  diver  in  open  water,  using  Mk  I 
Mask  and  lltjt  Water  Suit  Systems,  demonstrate/ 
explain  star  tup/ shutdown  procedures  (as 
applicable)  and  operate  the  Clayton  Diving 
Healur  System   (or  other  Navy  a[>proved  lo- 
cally available  similar  equipment). 

KNAIJLIW?  OHJECTIVES 

« 

1.  Orally  explain  the  function (a)  of  the  major 
components  and  component  parts  in  terms  of 


AND  SALVAGE 


ENABLING  OBJECTIVES  (Cont'd) 
what  they  do  for  the  system. 

2.  Given  a  standard  print  of  the  Clay- 
ton Diving  Heater  System,  describe* 
by  labeling,  the  physical  location 
of  the  major  components  and  their 
component  part*?. 

3.  Describe  by  illustration,  the  sources 
of  power  for  the  major  components. 

4.  Describe,  orally,  the  protection 
provided  and  the  ratings  of  eacVi 
of  the  major  components. 

5.  Orally  explain  how  the  component  parti 
carry  out  their  function (s). 

6.  Describe,  in  writing,  the  major  ma- 
terials used  in  the  component  parts 
and  explain  why. 

7.  Describe,  by  Illustration,  the  flow 
path  of  sea  water  through  the  sea 
water  supply  system. 

8.  Describe,  by  illustration,  the  flow 
path  of  steam  from  the  auxiliary 
steam  inlet  to  the  auxiliary  outlet. 

9.  Describe,  by  illustration,  the  flow 
path  of  fresh  water  through  the  fresh 
water  and  steam  systems. 


FNAHMN^i  0HJK(*TIVF8  (ContM) 


in.   Describe,  hy  i 11 UBtrationi  the  fuel  flow 
through  th**  fuel  syntcMii  to  the  hurner, 

11.  (Irally  describe  lighting  off/securing  pro- 
cedures. 

12.  Oeserlbe,  by  i llustration ,  the  location 
at  which  the  following  is  monitored: 
opecating  steam  pressure,  maximum  tern* 
perature  to  the  diver,  and  sea  water 
inlet  pressure  and  flow. 

13*  Orally  deH<:ribe  the  effect  on  this  system 
due  tt>  a  ship*  8  auxiliary  steam/condensate 
system,   fire  main  system  and  electrical 
source. 

14.  Orally  describe  the  effect  on  the  Diver's 
Hot  Water  Suit  due  to  the  operation  of  the 
Clayton  Diving  Heater  System. 

CRITKRION  TKST 

1.     As      member  of  a  team  tending  a  diver  in 
open  water,  using  Mk  T  Mask  and  Hot  Water 
Fuit  .Systems,  demonstrate/exolain  startup/ 
shutdown  procedures  (as  appl icahle)  and 
Of>erate  the  Clayton  Diving  Heater  System 
(or  other  Navy  approved  locally  available 
similar  equipment). 

HnMKVK>l<K 

Volume  H,  Student  Guide,  Assignment  Sheets 
a-3-lA  through  8-3-6A 
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OUTLINE  or  INSTKDCTION 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


I.  Introduction 


A.   Eatablish  Contact 


Introduce  self  and  topic 


B.   Patabllah  Readiness 


Get  students  ready  to  learn 


C.  flatahllah  Kffect 


Bring  out  need  and  value  of 
material  being  presented. 


n.  Overview 


State  Learning  Objectives 


I T . Presentation 

A.  General  Description 

I.  The  Clayton  Diving  Heater  System  is  a  self- 
contained  unit  which  includes  a  closed  system 


2.  I'feiwperature  Control  Valves  automatically 
blend  the  delivery  temperature  of  sea 
water  for  one  (1)  to  four  (4)  divers. 

J.   If  required,  the  unit  ia  also  equipped 
to  ube  an  alternate  source  of  heat, 
Huch  aa  "ahip'a  ateam"  insto.ari  of  the 
inteqral  beater. 

4.  The  unit  may  be  separated  if  desired. 


header,  sea  water  pump  and  heat  exchanger. 


(3) 
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OUTMNI*.  OK  IMSTHUCTION 


THS'PRUC^OR  ACTIVITY     STUDENT  ACTIVITY 


ERIC  ' 


5.  The  Clayton  Diving  Heater  System  will  develop 
its  full  rat^d  pressure  within  5  minutes  from 
a  cold  start  at  the  rated  capacity  of  550,000 
BTU/lir.    The  diving  heater  will  deliver  2  to 
10  gallons  per  minute  of  heated  sea  water 
within  an  adjustable  temperature  range  of 

95""  to  195""  under  all  conditions  of  sea 
water  d«ilivery  pressure   (65  to  125  psi)  flow 
rate. 

6.  Temperature  and  pressure  gauges  are  located 
throughout  the  system  at  various  inlets  and 
out luts . 

7.  The  otn»»plete  system  is  mounted  on  a  V/eldef' 
skid  frame.  > 

8.  Standard  equipment  includes  safety  devicen 
for  protection  against  water  failure,  ex- 
cessive pressure  and  electrical  overload, 
liowevur,  an  attendent  must  be  present  during 
o(>eration  of  the  unit. 


(4) 
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OUTLINE  QV  INSTRUCTION  \ 

I 

B.  Sy^s terns 

1.  Freshwattsr  and  Steam  System 
2*  Sea  Water  Supply  System 

3.  Fuel  System 

4.  eiectrlca]  System  • 

C.  Preshv/ater  and  Steam  System  Components 
^  1 .  Freshwater  Makeup  Inlet 

a*  Fills  the  system  with  properly 
treated  water. 

b.  Allows  the  operator  to  add  make-up 
water  as  necessary. 

c.  Ix^cated  below  the  heater  feed  water 
pump. 

2.  Make-up  Water  Valve  - 

a.  Allows  operator  to  add  make-up  water 
*  to  the  sy^^em. 

b.  l.oc:dted  on  the  fresh  water  make-up 
inlet . 

3.  Heat  Exchanger  Drain  Valve 


4i 

INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY  ^ 

Take  notes  as  necessary 


Show  on  Chart 


Explain  Make-up 
Water 


Show  on  chart 


/ 

/ 


Show  on'^chart 
Valve  T 


(HiTi/INI^  OF  INSTRUCTION 

a.  Allowii  operator  to  drain  heat  exchanger. 

b.  liOcated  below  the  heatincj  unit. 

4.  Fresh  Water  Pump 

^        a.  Diaphragm- type  pump. 

b.  Designed  to  deliver  a  fiVed  volume  of 
water  into  the  system  during  operation. 

c.  Electrically  powered. 

d.  Located  between  the  heat  exchanger  and 
heating  unit. 

5.  Pump  Head  Drain  Cock 

a.  Used  to  drain  Freshwater  Pmnp 
h.  Located  on  inlet  and  outlet  side  of 
puti«[). 

6.  Puiup  liieed  Valve 

a.  Uaud  to  allow  trapped  air  to  escape 
from  pump. 

b.  Located  on  the  Intake  Check  Valve  Cap. 
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INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

Question:  Why  drain  Respond  to  question 
heat  exchanger?  as  directed, 

1.  cold 

2.  Clean 

3.  Stowage 


Show  on  chart 


Show  on  chart 
Valve  N  (2) 
Question:  Why 
drain  pump? 

1.  Cold 

2 .  Stowage 


Dwage 


Show  on  chart 
Valve  P  (2) 

Question:  Why 
is  it  necessary 
to  bleed  off 

trapped  air?  ^ 

1.  Pump  won't  prime.  j.  ^  * 

2.  Damage  pump. 

3.  Damage  unit. 


OUTLINE  OP  INSTRUCTION 

7.  Water  Sample  Valve 

a.  Used  to  obtain  water  sample  for  test, 
h.  Located  behind  Fresh  Water  Pump. 

8.  Relief  Valve 

a.  Allowa  excess  steam  pressure  to  vent 

off  Into  the  atmosphere. 
h.  Located  on  top  and  to  the  rear  of 

the  heat  exchanger. 

9.  Coll  Drain  Valve 

a.  Used  to  drain  heating  coll. 

b.  Tiocated  behind  Freshwater  Pump. 

10.  Coll  Feed  Valve 

a.  Allows  steam  heated  in  the  boiler 
to  pass  into  the  heat  exchanger. 

b.  Located  on  the  side  near  the  top 

the  Burner  unit. 

11.  Wet  Tube  Heating  Coil 

d.  Water  that  is  to  be  heated  passes 
through  this  coil. 
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INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Show  on  chart 
valve  AC 


Show  on  chart 


NOTE:  This  is  a 
Safety  Device. 


show  on  chart 
Valve  C 


Show  on  chart 
Valve  A 


Show  on  chart 

nreen  coil  inaide 
Heat  Exchanger 
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OUTLINE  OF  INSTRUCTION 

b*  Located  inside  the  Heat  EKchanger  unit. 

12.  Auxiliary  Steam  Shutoff  Valve 

a.  Used  to  secure  steam  when  unit  is  being 

used  with  **ahip*&  steam**. 
b«  I«oc£ited  on  top  and  to  the  rear  of  the 

Heat  Exchanger. 

13.  Auxiliary  Steam  Reducer 

a.  Used  to  regulate  steam  pressure. 

b.  Located  on  top  and  to  the  rear  of  the 
Heat  Exchanger. 


752 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Show  on  chart 
Valve  Z 


Show  on  chart 
Valve  Y 


Question:  V7hy 
do  we  need  a 
reducer? 

1.  Unit  is  de- 
ftiqned  to  oper- 
ate at  a  set 
pressure . 

2.  Prevent  dam* 
aqe  to  unit. 


14.  Heat  llxchanger 

a.  Where  water  is  heated  which  will  be 
pumped  to  the  divers* 

b.  Operiition  -  steam  from  the  boiler  enters 
the  heat  exchanger  and  flows  around  heat- 
ing coil,  heating  the  water. 


Show  on  chart 
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OUTl.INK  iiV  INSTHUCTTON 

15.  Heat  Fxchanger  Relief  Valve 

a.  Allows  exceaa  pressure  inside  heat 
exchanger  to  vent  off. 

b.  Iiocated  on  top  of  heat  exchanger. 

16.  Heat  Exchange  Vent 

a.  Used  during  Lighting  Off  to  allow 
trapped  air  to  escape. 

b.  Located  near  the  top  and  to  the 
rear  of  the  Heat  Exchanger. 

17.  Heat  Exchanger  Pressure  Gauges 

a.  Allows- operator  to  monitor  pressure 
inside  of  heat  exchanger. 

b.  Ixicated  on  the  Mixing  Panel. 

18.  Heat  Kxbhanqer  Sight  Glass 

a.   I'nahles  operator  to  see  level  of  water 

inside  heat  exchanger. 
I).   Located  on  side  of  Heat  Kxchanqer. 
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INSTRUCTOR  ACTIVITY  STUDRNT  ACTIVITY 
Show  on  Chart 


NOTE:  This  ia  a 
aafety  device. 

Show  on  chart 


Show  on  chart 
Gauge  P 


Show  on  Chart 


Question:  Why  do 
we  need  a  sight 
glass? 

1.  Proper  operation. 

2.  Damage  to  unit 


OUTLINE  OF  INSTKUCTION 

19.  Heat  Exchanger  Shut  Off  Valve 

a.  AII0W8  water  to  return  to  boiler. 

b.  Located  below  the  fresh  water  pump. 

QUESTIONS  ON  STEAM  OR  FRESM 

n.  Sea  Water  Supply  System  Components 
}^  Sea  Water  Pressure  Reducer  Valve 
a.  Heyulates  sea  water  pressure 

# 

2.  Inlot  Temperature  gauqe 

a.  Allows  operator  to  see  temperature 
ot  sea  water. 

b.  Located  on  Sea  Water  Supply  Pump. 

3.  Inlet  Pressure  Gauge 

a.  Allows  operator  to  monitor  supply 

4 

•  pressure. 

b.  Located  on  Mixing  Panel. 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Show  on  chart 
Valve  M 


JATER  SYSTEM  Ask  questions  as 

necessary. 


Show  on  Chart 
Valve  K 

Question:  Why  do 
we  need  a  reducer 
or  regulator? 

1.  Firemains  usually 
have  too  rouoh  pressure. 

2.  Possible  damage  to 
the  unit. 

Show  on  chart 
Gauge  T 


Show  on  chart 
Gauge  P 

Question:  Why  .-^T 
is  it  important  1-  *  ■ 

to  have  an  inlet 
pressure  gauge? 

1.  Proper  operation 
of  the  unit. 

2.  Prevent  damage 


OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Supply  Pump 

a.  Used  to  supply  sea  water  into  the  sea 

water  system. 
Ile^t  Exchanger  Coll 

a.  Sea  Water  passes  through  this  to  be 
huateil* 

b.  Ijocated  Inside  the  Heat  Exchanger* 
Heat  Exchanger  Temperature  Gauge 

a.  Allows  operator  to  monitor  temperature 

Df  the  Heat  Exchanger, 
f).   Located  ^t  the  top  and  to  the  rear 

of  the  Mixing  Panel. 


fihow  on  chart 


Show. on  chart 


Show  on  chart 
Gauge  T  (above 
F  Valve) 

Question:  Why 
would  we  want 
to  know  the 
temperature? 

1.  Prevent  damage 

2.  Could  he  the 
first  sign  of 
trouble. 

3 .  Econcniv 


Tt mpei a tur*'  Re<i;ulatcr  Val"es 

d.  Used  to  raiisc:  cr  lo\.'t;r  the  water  temper- 
ature to  th«  div«r(ii). 

t)..  Located  on  the  Mixing  Panel. 

c.  Works  by  allowing  cold  water  to  be  cidded 
or  rjeduced  to  the  heated  water  being  pumped 

(11) 


Show  on  chart 
Valve  J  (5) 
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OUTLINE  OF  TNSTKUCTIOM 

to  the  diver (s) . 

8.  Kegulator  Temperature  Gauges 

a.  Enables  operator  to  monitor  the  water 
temperature  being  pumped  to  the  divers 

b.  I^ocated  on  the  Mixinq  Panel. 

9.  Sea  Water  Outlet  Safety  Shut  off  Valve 

a.  The  Safety  Phut  Off  Valve  will  auto- 
matically close  when  the  heated  sea 
water  temperature  is  not  within  set 

^Vimits. 

b.  Located  behinci  Mixing  Panel. 

c.  Works  through  the  principle  of  Liquid 
Volume  Change.  With  a  variation  in 
temperature,  the  liquid  in  the  Sensing 
Tube,  located  in  the  Outlet  Sa#^y 
Shut  Off  Valve,  expands  or  contracts 
causing  the  bellows  to  actuate  the 
switching  mechanism. 

10.  Outlet  Valve  Pressure  Gauge  1116 

M 

(12) 


iriSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Show  on  chart 
Gauge  T  (Above 
J  Valves) 


Show  on  Chart 
Valve 

NOTE:     This  is 
4\Safety  Device. 


Explain. 
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Show  on  chart 
Gauge  P  on  J  Valve 
Manifold 


fMJTLlNP  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY     .STUDENT  ACTIVITY 
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a.  Allows  operator  to  monjtor  hot  water 
pressure  to  diver (a). 

b.  Located  on  Nixing  Panel. 
Outlet  Valve  Manifold 

a.  Connection  for  Hot  Water  Hose 

b.  Located  on  the  Mixing  Panel  (near 
the  bottom) . 


o 


Show  on  chart 


OUEfiTIONS  ON  SEA  WATER  SUPPLY  SYSTEM 


E.   Fuel  System 

1.  Fuel  Tank 

Holds  fuel  for  boiler. 

b.  Usually  portable* 

c.  Should  be  of  sufficient  slfze. 

2.  Fuel  Filter 

a*   IMement-type  cartridce 
b.   Located  between  fuel  tank  and  fuel 
pump . 

3.  Fuel  Pump 

a.  Suppliea  fuel  to  the  burner 


Show  on  chart 


Show  on  chart 


(13) 


Ask  questions  as 
necessary. 


i  7^3 


OUTLINE  OF  INSTIUJCTION 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


4.  Burner  Control  Valve 

a.  Used  to  inorease  or  decrease  the  fuel 
supply  to  the  Burner* 

b.  Located  between  the  Fuel  Pump  and  the 
Burner . 

c.  Also  used  as  a  Fuel  Bvpass. 

d.  Can  be  used  as  an  emergency  Shut  off 
for  Burner* 

5*   Fuel  Pressure  Switch 

a.  When  fuel  pressure  rises,  the  fuel 

pressure  switch  closes  and  energizes 

W 

the  Combustion  Control  Sv/itch* 

b.  Located  in  the  Fuel  Line  between  the 
Fuel  Pump  and  the  Burner. 

6.  Fuel  Pressure  Gauge 

a*  Allows  operator  to  iiK>nitor  fuel 
pressure* 
7*   Burner  Manifold 

a.  Location  for  mixing  of  fuel  and  air, 

b.  Located  at  bottom  of  Burner. 


Show  on  chart 
Valve  R 


Show  oh  chart 


Show  on  chart 


Show  on  chart 
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OUTLINB  OP  INSTRUCTION 
8.  Ulower 

a.  Supplies  air  under  pressure  to  Burner. 

b.  1/2  IIP,   115/230  V,   1725  RPM 

QUESTIONS  ON  FUEL  SYSTEM 

P.  Electrical  System  Components 

1.  Heater  Starting  Switch 

a.  Located  on  Main  Power  Panel  next  to 
Heater. 

b.  When  switch  is  on,  it  engergizes: 

(1)  Heater  Motor 

(2)  Feedwater  Pump 

(3)  lUower 

(4)  Ignition  Transformer 

(5)  All  Safety  Switches  in  the  system 

2.  Thermostat  Switch 

a.  Located. on  side  of  Heater. 

b.  This  is  a  Safety  Switch. 

■ 

c.  When  coils  inside  Burner  expand  the 
switch  shuts  off  the  Burner  to  prevent 

(15) 
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INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY  Q 
Show  on  chart 


Ask  questions  as 
necessary. 


Show  on  chart 
Switch  D 


Show  on  chart 
Switch  V 


OUTLINE  UP  INSTRUCTION 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


damage  to  the  unit. 

3.  Steam  Pressure  Switch 

A.   Located  v;ithin  the  Burner. 

b.  Contacts  on  swiiich  turns  Burner  controls 
on/off i 

c.  Switch  goes  on  when  a  drop  of  10  psi 
occurs  in  steam  pressure. 

d*  Switch  shuts  off  when  steam  pressure 
excedes  operating  limits* 

4 .  Heater  Motor 

a*  I.ocated  to  the  r^ar  and  to  the  right 
of  the  i^eater. 

b.  Motor  has  1/2  HP,   il5/230  V,   60  HZ 
at  1725  RPM. 

c.  Supports  3  other  Components: 

(1)  Kuel  Pump 

(2)  FeedwRter  Pump 
•    (3)  Blower 

5.  Sea  Water  Doostei  Motor 


Show  on  chart 
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Show  on  chart 


Show  on  chart 


in 

6 


OUTLINE  OF  INSTlUICTtON 

a.  located  below  Mixing  Panel. 

b.  Drives  a  centrifugal  pump  in  order  to 
U>ost  s^a  water  pressure. 

c.  I  W,  115/230  V,  60  HZ 

d.  Pumps  2  1/2  to  10  GPM  0  70  paig 

e.  Switch  for  Pump  located  above  Mixing 
Panel . 

6-  High  and  Low  Temperature  Limit  Controller 
\  and  Temperature  Gauge 

d.  Located  on  Mixing  Panel. 
»».  Allows  operator  to  select  a  high  and 
low  temperature. 

c.  This  is  a  Safety  Device. 

d.  If  temperature  rises  or  falls  past 
ttottings  the  Audible  Alarm  sounds, 

7.  Audible  Alarm 

a.  Located  within  the  Electric  Panel 
.  liox  above  Mixing  Panel. 
[7  70  b.  This  is  a  Safety  Device. 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Show  on  chart 


Show  on  chart 


Show  on  chart 
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OUTLINE  OF  INSTRUCTION 

c.  Indicates  something  In  wrong. 

d.  Controls  Actuator  Valve 

(1)  When  alarm  goes  off#  Actuator 
secures  water  going  to  divej/.. 
8.  Audible  Alarm  Switch  On/Off  and  Reset 
Switch 

a«  Located  on  same  panel  as  Alarm, 
above  Mixing  Panel. 

b.  These  two  switches  reopen  the 
Actuator  Valve  when  temperature^ 
is  back  to  normal. 

c.  Must  be  manually  operated. 
III.  Summary 

A.  Fresh  Wetter  and  Steam  System 

r 

1.  Fresh  Water  Inlet  Makeup 

2.  Make-up  Water  Valve 

3.  Heat  Exchanger  Drain  Valve 

4.  Presh  Water  Pump 

5.  Pump  Head  Drain  Cock 


(18) 
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INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Show  on  chart 
Switch  AA 
Switch  AB 


OUTLINE  OF  INSTRUCTION 

6.  Pump  Bleed  Valve 

7.  Water  Sample  Valve 

8.  Relief  Valve 

9.  Coil  Drain  Valve 

10.  Coil  Feed  Valve 

11.  Wet  Tube  Heating  Coil 

12.  Auxiliary  Steam  Shut  off  Valve 

13.  Auxiliary  Steam  Reducer 

14.  Heat  Exchanger 

15.  Heat  Exchanger  Relief  Valve 

16.  Heat  Kxhanger  Vent 

17.  Heat  Exchanger  Gauges 

18.  Heat  Exchanger  Sight  Glass 

19.  Heat  Exchanger  Shut  Off  Valve 
b.   Sea  Water  Supply  System 

^     Sea  Water  Pressure  Reducing  Val 

2.  Tnltit  Temperature  Gauge 

3.  inlfjt  Pressure  Gauge 

4.  Sur»ply  Pump 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY  Ul 
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OUTMNB  OF  INSTRUCTION 

5.  Heat  Exchanger  Coil 

Heat  Kxchanger  Temperature  Gauge 
?•  Temperature  Regulating  Valves 

8.  Regulator  Temperature  Gauge 

9.  Sea  Water  Outlet  Safety  Shut  Off  VaXva 

10.  Outlet  Valve  Pressure  Gauge 

11,  Outlet  Valve  Manifold 
C.  Fuel  System 

!•  Fuel  Tank 
2-  Fuel  Filter 

1.  Fuel  Vump 

4.  Burner  Tontrol  Valve 

5.  Fuel   Pressure  Switch 

6.  Fuel  Pressure  Gauge 

7.  burner  Manifold 

8.  lilower 

n.  Flectrical  System 

K  Heater  Starting  Switch 

2.  Thermostat  Switch 

3.  Steam  Pressure  Switch 


INSTRUCTOR  ACTIVITY     STIIDKNT  ACTIVITY 
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OUTLINE  OV  INSTRUCTION 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


4.  Ht^ater  Motor 

5.  Sea  Water  Booster  PaaC> 

6.  High  and  Iiow  Temperature  Limit  Controller  and  Gauge 

7.  Audible  Alarm 

8.  Audi)>le  Alarm  Switch  and  Reset 


IV, Practical  Work 

A.   Start-iip  Procedures 

Operating  Procedures 

C.  Shut-down  Procedures 

D.  Student  Operation:     During  completion  of  the 
Searching  Prcjject  using  Mk  I  Mask  and  Hot 
Water  Suit,   have  students  perform  start-up^ 
operating,  and  shut-down  procedures.  After 
initial  stait-up,  have  second  student  describe 
start-up  procedures  as  well  as  shut-down 
procedures.     Last  student  of  day's  diving 
will  shut  down  boiler. 


Use  Checklist  (attached) 
to  demonstrate 

Use  Checklist  (attached) 
to  demonstrate 

Use  Checklist  (attached) 
to  demonstrate 


Use  Checklist  (Job 
Sheet)   in  Student 
Guide  for  Start-up, 
Operating!  and  Shut- 
down procedures. 
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ClAYTON  DIVING  HEATES  STARTING, OPERATING  AND  SHOT  DOWN  PROCEDDRES 

1.  ??tart  Heater  with  Switch  (D)  on  Electrical  Controls  Panel. 

CAUTION 

Be  siire  fuel  lines  are  open  and  fuel  is  circulating  through 
system.  If  operated  without  fuel,  the  Fuel  Pump  vill  auiOay 
score  and  be  damaged  beyond  repair.  On  initial  start,  diS'^' 
connect  return  line  to  fuel  supply  container  to  check  flov 
amd  thus  be  certain  that  fuel  is  circulating. 

2.  Remove  pipe  plug  from  Chemical  Fill  Elbow  marked  "Add  Chemical". 

3.  Open  fresh,  soft  or  treated  Make-up  Water  Valve  (s) . 

4 .  Prime  VTater  Pump  Valve  Housings  by  opening  Pump  Bleed  Valve 
(P)  on  Intake  Check-valve  caps  until  air  is  expelled.  If  Pump 
fails  to  prim-B,  loosen  Intake  Valve  Caps  two  turns  (Check  Valve 
Wrer.ch  furnished)  to  eliminate  air;  then  tighten-  When  Plant 

is  steurted  initially,  after  storage,  or  if  it  has  been  idle 
for  a  long  tine,  remove  Intake  and  Discharge  Valve  Caps  from  ' 
Faedwater  Pump  Housings  and  wipe  the  Discs  amd  Seats  with  a 
clean  cloth  to  insure  proper  seating.  Be  sure  Check-valves  are 
installed  into  the  same  port  from  which  they  were  removed. 

•  5.  If  Pump  fails  to  prime  upon  initial  start,  or  if  Plant  is  started^ 
when  completely  dry,  close  Make-up  V^ater  Valve  (??)  and  remove  ^ 
Intake  Valves  f rom"  Feedwater.  Pump;  then  open  Make-up  Water  Valve  d 
(s)   just  lono  enough  to  allow  Water  Pump  Columns  to  fill  com- 
oletelv.  viy-ien  Pump 'Columns  are  full,  replace  Check-valve  caps 
and  reopen  Water  Valve  (S) . 

6.  Check  Water  Pump  for  prime  by  throttling  Coil  Feed  Valve  (A). 
If  pump  is  primed,  pressure  will  rise  on  Heater  Feed  Pressure 
Gauge  when  Valve  is"  nearly  closed.  Reopen  Coil  Feed  Valve  (A) 
after  check. 

7.  Allow  system  to  fill  with  soft,  fresh,  make-up  water  until  level 
is  maintained  approximately  1/2"  in  Gauge  Glass  (5).  This  is  the 
cold  water  level,  when  heated  the  water  level  will  be  maintained 
between  1/2  and  3/4  full  in  Gauge  Glass   (5).  Close  inspector's 
Gauge  Valve  (13)  after  correct  level  in  Heat  Exchanger  has  been 
reached  and  system  is  balanced. 

NOTE 

Approximately  9  gallons  of  water  is  required  to  fill  the  system 
when  CO Id . 

3.  Add  4  ozs  of  Clayton  Manufacturing  Companv  water  treatment  chemi- 
cal 1-A  dissolved  in  1  quart  of  warm  water  to  the  Heat  Exchanger 
t.hrough  Pioe  Elbow  (3)  marked  "Add  Chemical".  Reolace  oipe  plug  (3). 

NOTE 

.    If  oressurized  fresh  water  maJ'e-up  line  is  not  available  the 
necessary  amount  of  water  may  be  introduced  into  the  systam 
through  ?  ipe  Elbow  ( 3 ) . 
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CLAYTON  DP7I:TG  HEATER  PROCEDURES  (CONT'D) 

9.  Onc«  o«r'w««k,  add  4  ota  of  Clayton  Manufacturing  Coapany  watsr 
treatinent  chamical  A-1  to  the  tystem. 

D«PORTANT 

Pollowir.g  correct  Chamical  traatanent  iaatructiona  will 
insure  ox'/gen,  disaolved  solids,  and  alkalinity  control. 
For  treataent  details  sea  Peedwater  Treataant  Sha«t 

{R-5235)  in  Clayton  Diving  Heater  Technical  Manual. 

10.  Open  at  least  on.   Cea  Water  Supply  Valve  (J)  and  start  Sea  Water 

Booster  pump  (4)  with  Switch  (p) .  ,  ^ 

NOTE 

Never  operate  Purap  v/ithout  adequate  supply  of  sea  water 
(minimum  12  gpm) .  Adjust  Sea  Water  Pressure  Reducing  Valve 

(K)  for  40  psi  delivery. 

11.  After  starting  Pump,  press  Reset  Switch  (AB)  to  silence  alam, 
and  open  Safety  Shut-off  Valve. 


STAilTING  BURNER 


NOTE 

On  initial  start,  actuate  Rer.et  (B)  on  Combustion  Control 
before  starting  Burner.  This  will  insure  that  the  Control 
is  set  for  a  normal  Burner  start. 

12  oe  sure  the  correct  cold  water  level  is  being  maintained  in 
t^e  Gauge  Glass  (5),  then  fully  61oae  Burner  Control  Valve 

(?) .    Burner  will  ignite  when  fuel  pressure  rises  above  10  pai. 

13  \"lov  Plant  to  oo^rate  for  3  minutes  then  check  water  level 
in  Heat  Exchanger  Water  Level  Gauge  (5).  Drain  exCe as  water 
(above  3/4  full)  by' opening  Heat  Exchangar  Drain  Valve  (T) . 
If  nore  water  is  needed  to  maintain  normal,  correct  level 

in  Heat  Exchanger  (1/2  to  3/4  full) ,  open  Make-up  Water  Supply 
Valve  (S)   and  close  Shut-off  Valve  (M)  between  Heat  Exchanger 
and  Water  Pump.    IMPORTANT:    After  water  level  is  obtained 
open  Valve  (M)  and  close  Make-up  Water  Supply  Valve  (S) . 

14.  Open  Inspection  Valve  (13)  for  10  seconds  to  blaed  air  from 
system  at  each  start  up. 


AUTOMATIC  OPERATION 

15.  The  Steam  Pressure  Switch  (S?S)  will  open  and  shut  off  the 
Burner  when  steam  oressure  rises  to  the  adjusted  aaaciinum  cut- 
out pressure  (50  psi).  When  steam  pressure  drops  to  about  10 
psi  below  the  maximum,  the  Steam  Pressure  Switch  will  auto- 
matically cut  in  and  restart  the  Burner. 

16.  Burner  failure  will  actuate  the  Combustion  Control  to  safety 
shut  off  about  45  seconds  after  failure.  To  restart  Burner, 
wait  2  or  3  minutes  for  the  thermal  element  to  cool I  acutate 
the  Reset  (3)  on  the  Combustion  Control. 

o  17^1     .    ^  _   
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CLAYTON  DIVING  HEATER  OPERATING  PROCFPURES  (CONT'D) 

17.  Low  water  or  \;ater  failure  will  actuate  the  Thermostat  Control 
stop  the  Burner.  If  the  Burner  shuts  down  due  to  thermo- 
stacic  action  find  and  correct  the  cause  of  insufficient  water 
before  rasuminq  operation. 

13.  The  Reset  Button  on  the  front  of, the  Thermostat  Switch  CV) 
must  be  pressed  to  restart  the  Burner. 

CAUTION 

Be  sure  an  adequate  amount  of  water  is  in  the  system  and 
thus  eliminate  amy  possibility  of  damage. 

PERIODIC,  OVERNIGHT,  OR  WEEKEND  SHUTDOWN 

19.  Shut-off  Burner  by  opening  Btirner -esntrol  Valve  (R)  . 

20.  Set  lower  temperature  limit,  on  Temperature  Limit  Controller 
(G) ,  to  lowest  setting. 

21.  Allow  heater  to  operate  for  five  minutes  then  turn  off  Switch 
(D  and  E) . 

F^"s:-  sea  water  svstems  with  fresh  water  by  usino  fresh  water 
ar  the  sea  water  inlet  and  operating  Seawatar  P^imo. 

T-  -nav  be  necessarv  to  hold  in  on  Safety  Shut-off  Valve 
Reset  Switch  (AB)   if  fresh  vater  tenperature  is  too  low. 


9  0 


Munbers  and  letters  in  parentheses  refer  to  Figure  4-1, 
C^lyton  Kvi^g  Heater  Instruction  Manual  MAVSHIPS  0994-007-dOIO 
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NAVAL  SCHOOL  DIVING  AND  SALVAGE 


Diver*  Second  Class  A-4 33-0022 
Medical  Deep  Sea  Diving  Technician  A-4 33-00 
Ship  Salvage  Diving  Officer  A-4N-0011 
Deep  Sea  (Iie02)   Diving  Officer  A-4N-001Q 

Security  Clearance:  Unclassified 

Lesson  Topic:     9.1  Underwater  Tool 

30  Hours 

INSTRUCl'IONAL  MATERIALS: 

U.S.  Navy  Diving  Manual,  Vol.  1 
Student  Guides 

Standa  d  Classroom  Equipiiient 
Nk  I  r  sk  and  Related  System 
Under\    ter  Tools: 

Drill 

Tap 

Wrenches 

Velocity  Power  Driver 
Studs 

Hydraulic  piling  Saw 

12"  X  12"  Wood  for  sawing 
Overhead  Projector 
Transpa rencies 
I611UII  Projector 
Film  MN9915D 

TERMINAL  OBJECTIVE 

I.    When  the  student  completes  this 
course,  he  will  be  able  to,  in 
an  open  tank,  with  at  least 
eight  feet  of  water,  using  the 
Mk  I  Mask  ctnd  appropriate  under- 


TERMINAL  OBJECTIVE  (cont*d) 

water  tools,  conplete  the  following 
projects  in  accordance  with  Diving 
Training  Standards:     Three  Hole 
.    Flange,  Drilil  and  Tap,  and  Under- 
water Piling  Saw  (Hydraulic) . 

ENABLING  OBJECTIVES 

1.  Orally  DEFINE/EXPLAIN  terms  relative 
to  tlie  use  of  underwater  tools. 

2.  Orally  DESCRIBE  a  surface  supplied 
hydraulic  set-up  and  the  basic 
operation'  of  selected  underwater 
tools. 

3.  Orally  DESCRIBE  how  the  underwater 
tools  work  with  selected  attach- 
ments . 

4.  Orally  DESCRIBE  the  special  insula- 
ting and  safety  requirements  for 
underwater  electric  tools  and  lights. 

5.  Orally  DESCRIBE  loading  and  firing 
procedures  and  te^chniques  for  using 
the  velocity  power  driver. 

6.  For  the  velocity  power  driv«r, 
pneunio -hydraulic  grinder  and  drill: 

a.  Orally  EXPLAIN  the  function (■) 
of  each  tool  in  terms  of  what  they 
do  for  the  system. 

b.  DESCRIBE,  in  writing,  the 
sources'is)  of  power. 
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BNABLINQ  OBJeCTIVBS  (cont'd) 


HOMEWORK 


c.  Orally  INSCRIBE  the  modes  of 
control. 

d.  Orally  LIST  the  protective 
devices  and  ratings  for  each  tool. 

7.    Given  a  job  analysis  sheet  on  each 
project  to  be  completed  during  this 
unit,  orally  EXPLAIN  the  following 
aspects  of  the  project: 

a.  What  the  pr6jec^ 

b.  Conditions  under  which  the  pro- 
ject is  to  be  completed. 

c.  Standards  which  will  determine 
success. 

d.  Mow  to  perform  the  project 
successfully. 

e.  liow  each  relates  to  a  fleet 
diving  job. 

f.  Particular  skills  necessary 
for  the  successful  completion 
of  the  project. 

CRITERION  TEST 


Student  Guide,  Vol.  I  information 
Sheets  9-1-11  through  9-1-371, 
Assignment  Sheets  9-1-lA  through 
9-1 -3A,  Job  Sheets  9-1-1 J  through 
9-1-6J. 


In  an  open  tank,  with  at  least  eight 
feet  of  water,  using  the  Mk  t  Mask 
and  appropriate  underwater  tools, 
oomplete  the  following  projects  in 
accordance  with  Diving  Training 
Standards I     Three  Hole  Flange,  Drill 
and  Tap,  and  underwater  Piling  Saw 
(Hydraulic) . 
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OUTLINE  OP  INSTRUCTION 
I.  Introduction 

A.  Establish  Contact 

B.  Establish  Readiness 


C.   Eateibllsh  Effect 


D.  Overview 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

Introduce  self  and  topic. 
Oet  Students  Ready  to  Learn 

1.  Pencil  and  paper 

2.  Room  condition 

3.  Periods 

4.  C.H.  Procedures 

Brina  out  need  and  value  of 
material . 

State  Learning  Obiectives 


II . Preaentatlon 

A*  Terms  and  Definitions 

1.  Hydraulics  operated  by  employing  water 
or  other  liquid. 

2.  Pneumatics  Operated  by  air, 

3.  Exploaive  Tools  an  inert  device  used  in 
conjunction  with  an  exploaive  to  perform 
work. 

4.  Torque;  that  which  tends  to  produce 
rotation. 

5.  Pumps  an  apparatus  used  for  transferring 


List; terms  on  C/B  or  use    Observe  and  take 
transparency  notes  as  necessary 
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OUTLINE  OF   INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

a  liquid;  or«  verb,  to  transfer  a  liquid* 
6.  Cornpresaor :  a  machine  by  which  gas  (air)  is 
compressed  so  that  its  expansion  may  be  util- 
ized by  a  source  of  power. 
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7.   By-Pass;  alternate  route  or  detour. 
D*   Underwater  Tools 
I.   Hand  Tools 

a.  Si:rew  Driver 

(1)  Phillip's  best, 
(a)  better  grip 
(h)   better  toraue 
(c)   sometimes  used  wi  th  ^^3^. 

.able    wrench  for  tightening 

or  loosening, 

b.  Hammers 

(1)  Various  sizes  required  -  larger 
than  used  on  surface  for  same  job. 

(2)  Various  types 

(a)  Ball  peen,  Sledge,  Machinist 
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Give  example  related 
to  diving. 

Show  actual  tools  or  use 
transparency/chart/pic- 
ture as  appropriate 


observe  and  take 
notes  as  necessary* 
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OUTLINE  OP  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

c*  Rachet  wrench  and  sockets 

(1)  Used  for  removing  bolts  on  gratinq 

(2)  Quicker  than  usiny  adiustable  wrench  # 
('rescent    (adjustahle)  wrench 

(1)  Adjustable  to  various  sizes 

(2)  Tendency  to  round  holt  heads 
(i)  Sometimes  used  with  screwdriver 

e.  Hacksaw 

(1)  Often  works  better  with  teeth  pointed  Explain, 
toward  diver. 

(2)  Useful  to  have  teeth  ground  on  one 
aide  to  cut  nylon  line. 

f.  t^ortable  hoists  and  chain  falls 

(1)  Used  for  moving  objects  into  place  Give  example  (changing 

ship' a  screw) 

(2)  lowers  heavy  objects  from  the  surface 
q.  Allen  Wrenches 

h.  Files  ^ 
2.   Pneumatic  Tools 

a.  Beat  suited  for  shallow  water  work  (-5ft*) 

(5) 
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b.  Air  pressure  driven 

c.  Advantaged 

(1)  Smaller  than  equivalent  electric 
tool 

(2)  Cheaper  than  equivalent  hydraulic 
tool 

(3)  Available  through  Government  supply 
system 

(4)  Not  hA*"med  by  rapid  reversals  or 
stal linq 

d*  Disadvantages 

(1)  Noisy 

(2)  Air  Uubhles  hamper  visibility  ^ 

(3)  Excessive  maintenance 

(4)  Required  pressure  and  compressor 
(sctm)   increase  with  depth. 

e.  Tools  usiA|  rotating  air  motors 

(1)  Drills  -  not  recommended  for  diving    Drill  bits  grab  metal 

s  ^nd  spin  diver, 

operations  1  ( 
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OUTLINE  Of  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

(2)  Impact  Wrenches 

(3)  Chain  and  Circular  Saws 

(a)  danqerous  in  limited  visibility 

(4)  Grinder 

(5)  Hull  Scrubber 

t.  Tools  using  reciprocating  pistons 

(1)  Chipping  hammers 

(2)  Reciprocating  Saw 

(a)  'iseful  for  catting  wood  or 
metal 

(3)  Pavement  breakers  and  jackhainmers 
g*  Use  and  Maintainenance 

(1)  Tools  with  unpressurized  air  spaces 

(a)  may  fail  to  operate  if  spaces 
flood 

(b)  flooding  can  sometimes  be  avoided 
throutih  continuouH  operation  (tape 
triggt^r  down)  ♦ 

« 
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OUTLINE  OP  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

(2)  Tools  with  control  valve  oi\  the  ex- 
haust side  of  the  motor. 

(a)  preferred  over  those  with  control 
valve  on  inlet  side 

(b)  does  not  flood  when  pressurized 
but  not  operating 

(c)  few  tools  made  this  way 

(3)  In-line  oiler 

(a)  should  be  used  at  all  times 
(h)   recommend  watiBr^displacinq  oil 

(4)  Storing  Overnight 

(a)  operatre  in  a  bucket  of  light 
oil  or  diesel  oil  and  leave  it 
in  the  oil 

(b)  Swedish  Navy  -  tools  are  left 
in  the  oil  ^  running  slowly. 

(5)  Before  placing  in  storage  after  use  ' 
underwater: 

(a)  disassemble 

179;?  <8) 
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-J 

(h)  clean 

(c)  oil 

(d)  reaaaemble 

(e)  test 

h    Air  Required  List  on  C/B  Observe  and  take  notes 

as  necessary 

(1)  Most  require  inlet  pressure  of 

90  psig  and  5-30  scfm  on  surface. 

(2)  Pressure  at  compressor  (10%  variation 
allowable) 

(3)  Undersized  compressor  will  not  main- 
tain 90  peig  and  allow  tool  to  work 
efficiently. 

(a)  volume  tank  Explain. 

(4)  Fluid  friction  increases  with  scfm 
and  distance.  Also  increases  as 

hose  size  decreases.  SHOW  FILM  ON  AIR  AND 

HYDRAULIC  TOOLS 

3.   Hydraulic  Tools 

a.  Characteristics  List  on  C/B  or  use 

transparency 

^no  (1)  Tool  resistence  creates  pressure. 

.  r?.^  1704 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

(2)  Tool  torque  results  from  pressure 
supplied  (pal) * 

(a)  torque  «  rotational  force 
(measured  in  toot  pounds) * 

(3)  Tool  speed  results  from  flow  rate 
(gpm) 

(4)  Friction  losses  become  heat. 

(5)  Hydraulic  power  of  tool: 

HP  »  gp^^j^^pa^g 

(6)  Friction  losses. 

(a)  Hose  size  and  psi  available  at 

the  tool  are  not  affected  by  having 
components  submerged* 

(7)  Hydraulic  fluids  ' 

(a)  Thick   (high  viscosity)  fluids  are 
desirablft    ^^r  good  lubrication  and 
efficient  tool/pump  operation. 

(b)  Thin  (low  viscosity)   fluids  mini- 
mize  friction  losses  in  components. 

ERIC 


OUTLINE  OF  INSTRUCTION  INSTRUCTOR' ACTIVITY     STUDENT  ACTIVITY 

(c)  M.L-li-5606B  (Cherry  Juice) 

1.  Aircraft  hydraulic  fluid 

2.  Medium  Viscoalty 

3^.  Tools  40-60%  efficient 
4^.  Flammable 

(d)  Tool  develops  hydraulic  pressure 
1^«  Low  pressure  at  tool  and 

high  pressure  at  pump  - 

.  hos«s  size  must  be  increased* 

f 

(8)  Components  needed  for  power  source.  Refer  to  drawing/picture/ 

transparency 

<a)  Reservoir  -  stores  fluid* 

(b)  Temperature  gauge  records 
temperature  of  fluid. 

(c)  Filter  -  j>rotecfs  pump  and  tools 

(d)  Hump  -  positive  ilisplacement , 
vane  type* 

(e)  Diesel  Engine  -  air  i:ooled, 
electric  start 

(f)  Relief  Valves  -  two  one 

(11) 
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OUThlNI::  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

set  at  2000  pslg,  one  variable 
SOO'2000  psig. 
(gy  Flow  controller  -  controls  flow 
to  the  circuit  2-12  gpm. 

(h)  Preasure  gauge  -  pressure  in  ,||^ 
tool  circuit  (before  hose) . 

(i)  Flow  meter  -  flow  in  hose  to 
tool 

(9)  Advantages  List  on  C/B 

(a)  smaller  than  equivalent  elec- 
.tric  or  pneumatic  tools. 

(b)  not  harmed  by  stalling 

(c)  less  affected  by  depth 

(d)  no  bubbltiS  -  little  noise 

(e)  low  maintenance  required 

(10)  Disadvantages 

(a)  not  in  government  supply  system 

(b)  expensive  ($500-1,000  each) 

(12) 
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UThlNE  OK   INSTRUCTION  TNSTHUCTOR  ACTIVITY     STUDENT  ACTIVITY 

(11  )0|>en-Center  hydraulic  tools  com-    Show  toolB  or  picture 

of  tools  as  appropriate 

niercially  available   (usually  re- 

quire  special  seals) •  v  ' 

(a)  Impact  wrench 

1.  Most  useful 

2.  For  bolts  up  to  3^  diameter 
studs . 

3^.  Also  preferred  for  drilling 

(b)  Chain  Saw 

1.  Effective  but  dangerous  Emphasize. 

2.  Piling  cut  -  safer  if  used 
with  clamp-on  bracket. 

(c)  firindor-^  one  of  the     oat  useful 
l^.  Abrasive  saw  attachments  are 

too  underpowered  for  use 

underwater.  ^ 
M)  Drill  -  not  recoiiunended  as  a 
hand  tool  because  of  spin  when 
bit  binds. 
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(e)  Sump  Pump  -  when  used  with  pres- 
sure-balanced nozzle  and  10* 

•fire  hose,  great  jetting  tool; 
produces  200  gpm. 

(f)  Tam|)er  -  has  not  been  evaluated 
underwater.  May  >>e  useful  as 
large  chi prying  and  rod  driver. 

(g)  Hull  Scrubbers 

(h)  Cutters   (wire  ^^^^^  and  pipe). 
C.   Units  ot  Hydraulic  Power  Tools  in  Package  - 

drawn  tt)r  salvage  utie  from  KSSM  Pool  ^ 

1  MOD6  HS-OC  rmpact  Wrench  Show  actual  tool,  drawing 

or  transparency 

a.  Designed  for  uBe  underwater  with  im- 
pact sockets  up  to  one  inch. 

b.  fan  be  used  for  tlrilling  and  tapping 

.  '  it 

boles  up  to  *)/8"  diameter. 
Specifications: 

(U  Chuck  5/B"  <o>»ck-»-};ange  hex  drive 
Jacobs  tvpe  JH. 

ERIC 
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OUTLINR  OP  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

(2)  Maxl  imiiQ  Chuck  Speed  850  rpnt. 

(3)  Flow  rate  to  tool  4-6  gpin. 

(4)  Operating  Pretisure  1000-2000  psig 

(5)  Weight  10  X/2  lbs 

(6)  Torque  250  ft  lbs 
d.  Nut  Running 

(1)  Use  5/8"  hex  to  1/2'*  square  adapter 
in  order  to  incorixirate  standard  im- 

^  pact  sockets. 

(2)  Can  be  used  in  forward  or  reverse 
for  tightenlnc)  or  looseninq  bolts.  % 
(a)  CAIITTON:  Wrench  will   twist  heads 

and  strip  threads  in  nild  steel 
bolts  if  excessive  intpaotinq 
occurs, 
e*  Drilling  and  Tapping 

(1)  Use  same  procedure  hs  topside 

(a)  Drill  pilot  hole  first  ^ 

(b)  Follow  with  tap  drill,  , 

ERIC 
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1^,  use  carbon  or  hiyh  speed 

steel  hits. 
2.  do  not  allow  drill  to  impact 

as  it  will  cause  drill  bit 

cutting  edge  to  flake  off. 
2-  start  drill  to  speed  before 

contacting  metal  surface  to 

he  dri 1  led  * 

a-  minimizes  drill  motor 
impact inu . 
(c)  Tdps  should         run  in  slowly 
without  reversing  direction. 
1^.  discard   taps  a  t  ter  4-6  uses 
.3  they  tire  likely  to  break, 
2^.   coat  with  water  resitstent 
grease  prior  to  usage  to  re- 
duce breakage  - 

t .  Maintenance 

18'"ll  (U) 
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INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


(1)  Oaily 


(d) 

{/)  I're 
(a) 


(b) 


(c) 


Wash  off  vuth  fresh  v/ater 
Spray  wi  th  WD- 40 

Remove  haiiuuiir  case  and  replace 
water-reai titont  grease  on  im- 
pact metjhaniam   (never  disassemble 
the  impact  hammer  assembly) . 
Grease  the  Jacobs  Chuck  with 
water  resistent  qrease  (Stalube 
GS-41). 

Reassemble  and  test 
c(1  use  underwater 

er  allow  <<ri  1  I    to  be  left  in  con- 
t  with  anv  tUsiiimilar  metal  as 


essive  and  rapid  corrosion  of 
alviminum  c^isinq  v/ill  occur* 


OUTLINE  OF  INSTRUCTION 


INSTHUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Show  actual  tool,  drawimj 
or  transparency 


2.   Ackley  MOD  13  HS-OC  Iiupact  Wrench 


a.  Designed  for  use  underwater  with  im- 
pact sockets  from  1  -  1  1/2" 

b.  Used  for  running  nuts  and  holts  only, 
c-  Specifications 

(1)  Maximum  speed  850  i pm 

(2)  Flow  rate  to  tool  4-4  1/2  tipn 

(J)  (Operating  pressure  -  1000-2000  paiq. 

(4)  Impact  frequency  -  17  00  Mows  per 
minute . 

(5)  VJeitjht  13  3/4  lbs 

(6)  Torque  -  375  tt  Iba 
d.  Nut  Kunniny 

(1)   Uses  3/4"  square  t».  ive  impact  sockets. 


(d)  held  in  place  by  strand  of  112  gauge 
copper  wire  inserted  through  socket 
and  square  drive  of  tool. 
1.   'I'wist  ends  to«?ether  and  bend  over 
to  minimize  change  of  wire  tearing 


t 
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INSTRUCTOR  ACTIVITY     STUDfc^NT  ACTIVITY 


diverts  hands  or  equipment, 
(b)  Very  difficult  to  change  under- 
water . 
e.  Hdinte nance 

U)   Same  as  with  Ackley  MOD  6  US-OC 
Impact  Wrench* 

3,  Ackley  MOD  24  HS-OC  Grinder  Show  actual  tool,  drawing 


d.   I)etiiynt;jd  for  use  underwater  with 
sjrindincj  wheel  and  wire  brush, 

b*   Sfiiit:i  tications 

(I)    l*4>w.er  Hatinq  4-6  hf> 

C?)    Klt>w  Katt!   to   tool   6-10  y|)in 


or  transparency 


(  i)   Mi^nr  Si)ee(i  41>5  rwm 


(4)   WtMi]ht   14  ]1>s 


(*>)   Maximum  cjriru1in<j  wheel  diameter 


-  7 


(o)   .ihdtt  size  5/0"  X   11"  unc  thr^sad. 


i        a  t  i  ny  Procedures 
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m 

(1)  t^hen  usincj  larqer  grinding  wheels 
it  may  be  difficult  to  handle  tool, 
(a)  Decrease  flow  rate  at  pumu 
(h), Ideal  flow  rate  produces  draq 
force  of  flOn-  1000  psia  when 
•   qrinder  is  rota tiny - 
(c)   Hecreasiny  flow  rate  also  de- 
creases available  shaft  horse 
power  at   to(il  * 
d.  c;rindiny  Wheels 

(\f  Specifically  formulated  for  under^ 
water  use* 

fa 

(a)   Abrasive  y rains  laryer  and  softer 

than  on  wheels  used  topside* 
(I)   Wheel  sliaipens  self  by  fracturing 

infdividnal  grains  to  'expose  new 

sharf>  e(i<|t^s  and  by  sf>ajlinq  off 

v/hoie  dull  grains.  ^ 
(c)   Siirf ac^i  wheels  can  be  use<l  h\xt 

make  v;ork  qo  slovM^jTYr  (20) 


TM^TRIirTOR  ACTIVITY     STUDENT  ACTIVITY 
OUTLINE  Ot*  tNSTHUCTtON  INSTRUCTOR  Acuviix 

e.  Maintenance 

(1) Daily  and  Preatoraye  -  wash  with 

If 

fresh  water  and  spray  with  WD-40. 

f.  Repair 

(1)  Reliable  and  seldom  needs  repair 

(2)  If  unit  fails  to  operate; 

(a)  Check  to  see  that  hose  couplinfjs 
are  mated  together  and  that  hy- 
draulic oil  is  flowinq  to  tool. 

(h)    If  tool  still  does  not  operate, 

ntus.t  be  disassembled. 

1.   Refer  to  MtT,  Operating  Manual. 

4     Acklov  MOD  7  HH-OC  Chain  Saw  Show  actual  tool,  drawing 

I.  .M.Mi,Y  transparency 

■     a.   Not  supplied  with  llydrauaic  Tool 

Pack ago  •  ' 
hesiijned  for  use  underwater  for  cutting 
iMilwcuks,  pilinys  or   larqe  wooden  struc- 
turtiS* 

(21) 
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c,  «Speci f Ications 

(1)  Cuttlnq  capacity:  0-21  inches 

(2)  Flow  rate  to  tool  8  gpm 

(3)  Chain  Speed  3000-3500  fpm 

(4)  Operating  pressure  1000-2000  paig 

(5)  Weight  7  lbs 

(6)  Automatic  Bar  and  Chain  Oiler 

V 

built  in. 
d-  Oi^erating  Procedures 

(I)  As  if  you  were  operating  topside, 
e.  M<4intenance 

(1)  Daily  and  Prestorage:  wasli  off  with 
freah  water  and  spray  with  WD-40. 

(2)  Holler  ijose        chain  saw  bars  should 
be  qrecised  with  water  resistent  grease 
after  ev^^ry  operation. 
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5*  Onari  lowered  Hydraulic  Pumplmj  Unit 

a.  4  cylinder  dlesel  driving  variable 
pressure,  variable  flow  pump* 
(1)  Mounted  on  tork  truck  skid 

assembly. 

b.  Preparation 

(I)  Check  level  of    hydraul  i  n  oil  # 
dlesel   fuel   and  diesel  lube  oil 
(dipstick  inside  oil  fill  cover), 

{2)  Connect  hydraulic  lines  to  tool  and 
power  source, 

())  Close  flow  control  valve  by  turning 
clockwise  until   it  stops.   Be  sure 
locking  knt>li  has  not  engaged  before 
fjow  control  valve  is  completely 
^  closed, 

c .  St  aj  tjing 

(I)   Above  55**  V    (air  temperature) 

(a)   inish  the  PKfiUKAT  button  and  hold 
for  20  seconds. 

(23) 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 
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Show  actual  equipment,    Observe  and  refer  to 
chart  or  transparency.     Student  Guide. 
If  actual  equipment  available, 
instructor  should  demonstrate 
and  explain  preparation,  start- 
ing, operating  and  shutdown 
procedures. 


o 

ERIC 


1.80S 


3UTLINK  OF  INSTHUCTION 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


(b)  Continue  holdinq  PHfclllEAT  button, 
push  the  FUEL  SOLENOID  switch  to 
••ON**  and  press  the  START  switch. 

(c)  Release  the  START  switch  and 
PREHEAT  button  after  the  engine 
starts  and  reaches  speed.  Lube* 
oil  presiiure  should  read  at  least 
20  psi, 

(d)  When  the  emjine  is  to  be  restarted 
after  short  periods  of  shutdown , 
prehea t iny  Is  usua I ly  not  necessary 

(2)    below  SS^'f    (air  temperature) 

(a)   Hiitttt  to  NAV.SHTI\s  Tech  Manual  0994- 
013-1010,   paraqraph  2. 3* 1*6 

StO|}pinif 

(1)  Turn  FLOW  CONTROL  knob  and  PRESSURE 
(N)NTROL  knob  cloc^kwise  until  closed. 

(2)  Turn  oft  FUEL  SOLENOID  switch.  ' 

(3)  Dibcoiinect  tool  and  hydraulic  hose* 

(24) 


NOTE:  The  PREHEAT  switch 
is  part  of  the  starting 
circuit  and  must  be  de- 
pressed along  with  the 
start  switch  to  provide 
power  to  the  engine  starter 
motor  - 
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INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


(4)  Replace  dust  caps  on  all  Qulck 
connect  fittings. 

(5)  Wa^h  all  equipment  which  has  Note:  Do  not  wash,  down 

dies^l  unit    until  it  is 
heen  exposed  to  salt  water  or  completelv  cool. 

spray  with  fresh  water, 
e.  Operation 

(1)  Setting  Maximum  Operating  Pressure. 
Most  hydraulic  tools  are  designed 
for  a  maximum  pressure  of  2000  psig. 
bur  these  tools,    the  PRESSURE*  CON- 
TROL KNOB' should  he  turned  clock- 
wise until  it  stops.     For  hydraulic 
tools  with  maximum  pressure  below 
2000  psicj,  use  the  following  pro- 
cetlures: 

nisconittict    the  hyilraulic  line  at 
the  power:  source.  ^ 
(o)  Open  the  PI^OW  CONTROL  knob  (\ounter- 

(25) 
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cXoCkwise)  one-half  turn. 

(d)  Turn  the  PRESSURE  CONTROL  knob 
(counter  clockwise  to  decrease 
pressure,  clockwise  to  increase 
pressure)  until  the  pressure 

qauqe  shows  the  maximum  recom-  ] 
mended  workinq  nressure  for  the 
tool . 

(e)  With  the  PLOW  CONTROL  knob  still 
open,  turn  off  the  diesel  engine 

by  pushing  the  KUEI   SALENOID  switch 
to  its  OFF  position, . When  the  pres- 
sure  gauge  indicates  0  psi,  turn  the 
FLOW  CONTROL  knob  clockwise  until  it 
stops.   Reconr\<iCt  the  high^pressure. 
hose  and  start  the  diesel  engine • 
(2)   Setting  FlcW  Rate,  The  pump  begins  to 
pump  hydraulic  fluid  as  soon  as  the 
enqine  is  started.  The  rate-pf^flow 


0 
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nay  further  be  varied  with  the  FLOW 
(GPM)  CONTROL  knob.  Therefore,  Initial 
And  9roas  flow  rates  should  be  festab- 
lished  by  increasing  the  engine  rpm 
with  the  throttle.  To  get  the  correct 
fclow  rate  for  a  tool: 

(a)  Connect  the  tool  to  the  power  unit.  .  - 

(b)  Start  the  entiine. 

(c)  Open  the  FI.nw  CONTROL  knob  (counter- 
clockwise)   until  the  correct  flow 
rate   (from  tool  manufacturer's 
handbook)    is   indicated  on  the  flov 
ij^uqe  on  the  front  control  panel. 

(  })   Changing  Tools,   he  fore  a  new  tool  can 
pr*  hooked  to  the  power  unit',  the  pres- 
sure- in  the  hydraulic  lines  must  be 
.iUoweil  to  drop  to  0  par.  This  is  most 

i' 

uasily  accofli^ished  by  the  following  I 
proortduresr 

(27) 
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(a)  Hith  the  dleael  running,  close 
the  FLOW  CONTROL  knob  completely 
(turn  clockwise) . 

ih)  When  the  pressure  haa  dropped  to    NOTE:  If  a  tool  becomes 

accidently  disconnected 

0  psi,  disconnect  the  tool  from 


the  hydraulic  1 Inos  and  replace 
with  new  tool . 


durint^  operation,  inune- 
diately  shut  off  diesel 
engine.  Leave  FLOW  CON- 
TROL knob  open  until  i 
pressure  drops  to  0  psi.  . 
Close  PIX)H  CONTROL  knob  , 
(c:)   Reset  flow  ratf;        outlined  a)'C)ve.  (turn  clockwise)   and  re- 
connect tool ,  V  * 
I).   Diver-Powered    (Hand  Pump)   Hydraulic  Tools/     Show  actual   equipment,  chart  ^^^f ' 
Portd  Power                                                                    transparency.                         notes  as  necessary. 

1.  Are  suitable  for  smdU    )oi;K  or  emtircjen- 
cies. 

2.  ^ Small,   loiatively  cheap  system  with  a 
)   heavy  work  capability. 

i,  Cuttei  s.  auil  jacks  small  enouqh  to  be  han- 

liled  by  divers  require  small  volumes  (less 

ttiaii  a  pint)  of  high  pressure  (2000-8000 

psiq)   hytlraulic  fluid. 
4i  ('(.mponent  Function 


(.^8) 
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a  •  Pump 

(1)  Sealed  and  compensated  reservoilr 
stores  fluid • 

(2)  Piston  pressurizes  fluid. 

(3)  Check  valve  prevents  return  flow 
of  fluid. 

(4)  Check  v^lve  protects  against  over- 
pressure* 

(5)  Bypass  valve  allows  fluid  to  return 
to  reservoir. 

b.  Hose  *  conducts  hydraulic  fluid  to  tool. 

c.  Couplings  -  connect  hose  to  pump  and  tool. 

d.  Tool  -  does  the  work;  spring  or  load  re^ 
.        turns  fluid  to  pump. 

5.  Best  pcwer  source  is  a  two-stage  manual  pump, 
a-  Modified  to  pump  i^n  tlie  up  stroke. 

b.  Pumps  used  below  30  feet  should  have  pres- 
sure  compensated  reservoir. 

c.  Pump  can  either  be  at  the  job  site  or 

(29) 
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ft 

,        on  the  aurface. 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


6.  Cutters  Available 


Show  actual  equipment/ 
chart  or  transparency 


a.  Wire  rope  (1  -  1/8  inch  diameter  and 
2  1/2  Inch  diameter) . 

b.  Steel  bar  to  5/8  inch  diameter. 


c.  3  inch  diameter  copper  and  aluminum 


7.  Cylinders  are  available  for  both  pushing 
and  pulling. 

8.  These  pumpe  and  tools  require  some  main- 
tenance. 

a.  Chanye  oil   (Mir-n-6083C)  regularly. 

b.  Store  jacks  and  cutters  with  cylinders 
extended  to  fill  inside  with  oil;  inust 
protect  rams  from  damage. 

9.  A  device  to  convert  medium  pressure  (2000 
paig)   hydraulic  fluid  tn  10,000  psiq  is 
now  buinq  developed  commercially.  This 
will  permit  the  use  of  hiqh  pressure 


wi  re. 
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ft 


r 


cutters  with  a  surface  supplied  power 
source. 

E.  UK  Porter  MOD  HRC  IIB  Cable  Cutter  Show  actual  equipment, 

chart  or  transparency. 

1.  Treated  with  black  oxide  and  molybbdenum 
disulfide  coating  to  reduce  corrosion. 

a.  Renumbered  by  MFC  to  MOD36262  because 
of  special  coating. 

Will  not  work  with  powered  hydraulic  unit, 
d.  Does  not  produce  enough  pressure  to 
operate. 

b.  Does  not  allow  cutter  to  retract  due 
t<i  back  pressure  In  return  hose. 

c-  Must  be  used  with  diver  actuated 
hand  pump. 

d.  Operate  as  required  -  will  acconunodate 
up  to  1  1/8  inch  diameter  wire  rope. 

e.  After  pump  and  cutter  are  returned  to 
the  surface: 

(1)   Extend  cutter  blade. 


(31) 
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(2)  Let  cutter  blade  retract  1/4  to 
^  1/2  inch. 

(3)  Disconnect  pump. 

4 

(4)  Install  plugged  male  couplinci  in 
female  coupling  on  cutter. 

(5)  WARNING:  If  this  procedure  is  not  ^ 
followed,  the  useful  life  of  the 

cutter  will  be  drastically  reduced.  " 


3.  Maintenance 


a.  After  each  use,  wash  with  fresh  water 
and  spray  with  WD-40. 

b.  If  cutter  is  dleassembled: 

(1)  Repack  8prln9  cavity  30%  full  with 
Neverseez   (FSt^  8030-251-3980) 

(2)  Refill  cutter  with  MTL-H-6083C  Hy- 
draulic Kluid. 

e.  Cutter  bladu  is  deainned  to  have  1/64 
inch  flaton  cuttinq  edge,  no  not  sharpen 
to  knife  edge. 


OUTLINE  OF  INSTRUCTION 

F.  UK  Porter  MOD  1770  MCK  Bar  Cutter 

1.  Capacity 

a.  11/16  Inch  for  soft  metals  and  mild 
steel. 

b.  1/2  Inch  diameter  for  hardened  ateel. 

2.  Operational  Proceudres  -  same  as  that 
for  cable  cutter. 

G.  Enerpac  RC  106  and  RC  1010  10  Ton,  Jacks 
and  RU  30dA  5  Ton  Self  Contained  Jacks 

1.  RC  106 

a.  Rated  capaoity  -  10  tonJ 

b.  Hydraulic  Piressure  applied  8960  psi. 
■  ^     .       c.  Plunger  stroke.  6  1/4  ^Lnches. 

2.  RC  1010 

o.  Rated  capacity  -  10  tons 

b.  Hydraulic  pressure  applied  6960  psi. 

c.  Plunger  stroke  10  1/4  inchbs. 

3.  BU  300A 

a.  Rated  capacity  -  5  tons 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

Show  actual  equipment, 
^hart  or  ttanaparency 


Show  actual  equipment, 
chart  or  transparency 
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b.  Plunger  stroke  5  1/2  inches. 

c.  Diver  operated. 

d.  No  connections;  self  contained. 

4.  All  rams  use  HIL-H-6083C  oil. 

5.  A  variety  of  attachments  can  he  used 
with  rams. 

a.  All  attachaents  rated  at  5  tons. 

b.  Made  of  special  alloy  steel. 

6.  Maintenance 

a.  Wash  off  with  fresh  water. 
^     b.  Spray  any  exposed  threads  with 
Neverseez 

c.  Spray  units  with  WD-40 

H.  Diver  operated  Hydraulic  I»un»p  £:nerpAC  MOD 
P-80-2 

1.  Modi  f  led  <  ,^fiiinerclal  f>ump. 
a.  Pumps  on  upstrokv:  instead  of  down 

stroke. 

2.  Can  be  operated  underwater  by  diver  or 


INSTRUCTOR  ACTIVITY    STUDENT  ACTIVITY 


Show  actual  equipment, 
chart  or  transparency 
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on  deck  by  topside  per  soigne  I. 

«.  Supplied  with  10  ft.  lead  hose  for 

underwater  use. 

b.  lias  depth  pressure  compensator  built  in. 

c.  When  operated  topside,  use  100  ft.  lead 
hose. 

(I)  Takes  twice  as  manv  st|-pkes  due  to 
expansion  of  braids  of  100  ft.  lead 
hose. 

3.  Installed  on  aluminum  base  with  knee  rests 
and  toe  holds. 

Uy...auUc  PulUn,  Cylinder  Brunin,  MOD  ,4000  l^^^^'^'^l^^'^l^X^^lll;, 

1.  Hated  at  5  tons 

2.  Supplied  with  10  ft. of  special  alloy  steel 
chain. 

a.  By  movinij  chain  hook  after  each  retrac- 
tion, it  is  possible  to  move  load  6  inches 
per  cylinder  stroke. 


ERIC 


3.  Depth  limit  150  ft  due  to  air  pressure  in 
accumulator.  18*?  I 

(351 
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a.  Accumulator  is  used  to  extend  rod 
cylinder  after  retraction. 

b.  Maintain  charge  at  70-90  palg. 

c.  Automotive  type  tire  valve. 
4.  Maintenance 

a.  Wash  off  with  fresh  water  after  use. 

b.  Make  sure  cylinder  rod  is  retracted. 

c.  Spray  with  WD-40. 

J.  Electric  Tools  Show  actual  tools,  chart 

or  transparency. 

1.  A  limited  number  of  electric  tools  are  ^ 

available  for  underwater  use.  ^....-.^^ 

a.  Battelle  Laboratories  made  several 
5/8  hp  tools  with  adapters  for  drill- 
ing, impacting,  grinding  and  hole  saw- 
ing. Some  of  these  are  under  evaluation 
hy  HAVSHri'S  Code  OOC   (SlIHSALV)  . 

b.  Underwater  electric  lights  are  often 
used  for  inspection  and  photography. 
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INSTRUCTOR  ACTIVITY    STU^tNT  ACTIVITY  . 


ERIC 


c.  Submersible  Pumcifi  are  often  in  the  water 
siroultaneously  with  divers.  • 

d.  Underwater  electric  cutting  torches  and 
weiding  equipment. 

e.  Submersible  electrohydraulic  power  aourcea 
2.  Shock  Hazard  « 

a.  Current,  not  voltage,  killa. 

(1)  Low  voltage  sYstems  are  safer  only 
because  the  insulation  is  less  likely 
to  break  down. 

(2)  If  there  i:»  an  insulation  defect  a 
12  volt  DC  system  is  as  deadly  as  a 
400  volt  three-phase  system. 

b.  Safety  Circuit  Breakers  (ground  fault 
detebtors) . 

(1)  To  protect  the  diver.  This  type  of 
device  should  interrupt  the  current 
in  25  msec  (0.025  sec)  in  case  of  a 
short  or  at  a  5  ma   (0.005  amps)  if 

18?y 
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the  insulation  is  slowly  (^eterlora- 

tinq.  *       '  ' 

(2)  Commercially  available  for  110  vac 
aquipnent.  _  , 

O)  A  Safety  Device  suitaMe  for  three- 
phase  AC  underwater  devices  is  not 
commercially  available. 

c.  The  change  of  a  diver  receiving  a  para- 
lyzing or  lethal  shock  can  be  reduced  . 
by  not  placing  his  head  or  his  cheat. 

' btitween  the  electrical  device  and  the 
(jround  (usually^  the  work  or  ship). 

* 

d.  Fresh  water  can  be  more  danqeirous  be- 
oauHe  the  human  body  is  a  better  con- 
dlictor  than  fresh  water. 

K.  Power  Actuated  Projectile  cinit   (Ptud  Oun) 

1.  Naval  Ordinance  La^ioratory,  White  Oak,  Md. 

'has  evaluated  two  guns  for  use  by  Navyt  ^ 

18?1  «38) 
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a.  Hl(  24. or  Mk  26  MOD  O.Kit 
(1)  Lighf^uty  - 


Show  Equipment 


Observe  and  take  notes 
as  necessary 


Show  Fquipment 


(2)  4  types  of  studs  -  all  3/8"  dl&meter 
())  Can  be  used  to  300  ft, 

(4)  Operated  in  any  position. 

(5)  To  he  f i red, underwater ,  it  must  he 
loaded  underwater. 

h.         25  or  Mk  2T  MOD  0  Kit 

(1)  Heavy  Duty 

(2)  4  classes  of  studs  from  1/2*'  to 
•  11/16- 

(3)  Can  be  used  to  1000  ft  depth 

(4)  Operated  in  any  position 
(i>)  lias  6  detachable  barrels. 

(6)  Barrels  roust  be  loaded  topside  only. 

(7)  Barrels  may  be  connected  to  drive 
unit  underwater 

2.  Several  power  velocitv  drivers  are  commercially, 
avci^ilable,  most  of  these  are  desicined  to  install 

(39) 
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,  ^  3/U   inch  diameter  and  smaller  studs. 

--s,^yTheae  guns  are  usually  limited  to  100 
Ic:  or  less  underwater. 
3.  Use     '  .    ;  ' 

a.  Studs  are  a  fast  inethod  of  Inatallin^ 
fasteners.  A  s'tud/ cah  be  installed  In 
20%  of  the  time  i\  t&k^0  to  install 

ft 

an  equivalent  drill -and  tap  fastener, 

b.  Pill  lout  atiemjth  of  single  studs  have 
averaged  80%  of  ,the  manufacturer's  values* 

c.  l^adeyes  and  patcltes  reciuiring  more  than 
one  stud  may  not  be  stronger  than  a  single 
stud.  Th$  firitig  vibration  appears  to 
loosen  previously  drivi^n  studs'. 

d.  The  studs  are  very  brittle  and  will  often 
break  off  if  struck  with  a  hammer  or  other ^ 
similar  object. 

e.  > Normally,  10%  of  the  studs  will  fail  to 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 
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fire,  creating  an  ordinance  dispr?v'al 
problem* 

f *  Power  velocity  guna  must  be  completely 
diaasaembled  and  cleaned  prior  to  stor- 
age. 

4.  Firinq  Prooedures  Demonstrate  without    Observe^  Pefer  to 

firing.  Student  Guide  for 

a.  (ipen  barrel  and  check  for  obstructions*  steps  to  prooedures. 

(1)  Use  barrel  cleaning  rod* 

b.  Select  proper  cartridge  for  gun  and  job. 
(1)  Color  coded  base 

(a)  Yellow  -  1/2"  plywood  to  1/4" 
steel,  1/2"  wood  to  concrete, 
1/8"  metal  to  concrete- 

♦ 

(b)  Green  -  1/4"  steel  to  1/4"  steel, 

1/2"  plywood  to  1/2"  steel. 

! 

(c)  Red  -  J/8"  steel  plate  to  3/8" 
steel  plate,   1/2"  plywood  to  5/8" 
steel  plate. 

(d)  Black  -  1/2"  ateel  to  1/2"  steel  l8^^) 

(41) 
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c,  Place  cartridge  in  barrel. 
d«  Close  barrel  and  pull  barrel  safety 
iilide  closed* 
(1)   Hold  barrel' closed. 

e.  Select  proper  area  to  fire  stud. 

(1)  When  pa|:ching  underwater,   it  is      Draw  on  C/B 
recommended  that  a  3/16  to  1/4  inch 

thick  rubber  gasket  be  sandwiched 
between  patch  plate  and  vessel,  and 
studs  he  driven  approximately  4  inches 
apart  and  edoe  distance  be  at  least 
1  inch, 

(2)  Use  a  centering  disc  When  stud  is  to 
be  driven  into  a  pre-drilled  hole. 
Place  in  the  recess  of  muzzle. 

(3)  Use  a  head  washerr  in  recess  of  muzzle  I 
if  fastening  thin  or  soft  material  to 

thicker  or  harder  material, 

f.  Barrel  muzzle  end  must  be  held  perpen- 

(42) 
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dicular  to  work  area. 

(1)  Safety  device  will  not  allow  firing 
at  angles  over  8  degrees, 
c} .  Fush  gun  to  work   (must  have  minimum  down 

torce  of  5  lbs) 
h.  l^ull  trigger  straight  up  into  handle* 

(1)  Thla  cocks  and  fires  the  gun. 
5.  Safety  Precautions  FMPHASI7E 
a.  Never  point  a  gun,  loaded  or  unloaded 

at  anyone, 
h*  Never  load  or  fire  without  checking 

for  obstructions  in  the  barrel. 

c.  Select  proper  cartridge  for  material 
and  gun. 

(1)  Too  heavy  a  shot  will  go  through 
material. 

d.  Always  check  or  know  the  material  to 
be  studded. 


(43) 
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e.  Never  attempt  to  drive  studs  through: 

(1)  Tool  or  spring  stael. 

(2)  Brick,  glass,  glazed  tile  or  other 
brittle  material. 

(3)  Any  material  you  cannot  identify* 
6.  Firing 

a.  Have  each  student  fire  a  velocity 
power  driver  into  plate  on  surface. 

III.  Suiiunary 

A.  Explain  projects  for  the  week 
B«  Answer  questions 


Observe  and  instruct  Each  student  completes 
as  necessary.  Be  es-  velocity  power  driver 
pecialXy  alert  for      firing  procedures  as 
unsafe  practice,  Cor-per  Student  Guide  pro- 
rect' immediately «  cedures. 


Ask  questions  as  necessary 


1S?3 
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TASK:  ThrM  Hol«  Planga 


DIVIIIG  TMlLlimiG  SIAMCAROS 


OHIT:    1.  t3tod«rwat«r 
Tools 


GENERAL  DESCRIP-nON:    oivnr  will  secure  a  flange  to  a  metal  plate 

using  a  velocity  power  driv»r,  test  for  air 
leaks,  and  remove  the  flange,  grinding  the 
securing  studs  off  after  removal. 


;OMDITIONS: 


1.  ENVIRONMENT 

2.  DEPTH 

3.  EQUIPMENT 


4.  OTHER 


3TANCARDS: 


1.  PERTORMANCE 


2.  TIMS 

3.  EQUIPMENT 


UNIT  2 

UNIT  3 

open  TanJc 

ac  least  8 
feet 

1.  Mk  1  Mask 
System 

2.  Tool  Bag 

3.  Canter  Punc] 

I 

4.  Hammer 

5.  Velocity  Pov 
er  Driver 

6 .  Grinder 

1.  Use  proper 
safety  precau- 
tions 

20  Minutes 

1.    No  leaks 
during  air 
test. 

in 
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X.    Dl^r  dmmouiiSm  to  thm  bottoa  with  oaatsr  p«ich» 
htmmx,  ^locity  poiMr  dxivmt,  thxmm.  holo 
taapXatA,  gasicat  sad  thM  raqoizvd  nuts  1&  a 
tool  ba9« 

2.  Olimr  placoa  tho  natal  toaplata  on  natal  plata 
and  eaatar  punehaa  for  roqulz«d  tbzaa  holoa. 

3.  Put  atuda  in  plaoa  uaia?  the  valoelty  powar 
drlvnr. 

a.    Divar  xaquaata  paxsoiaaian  for  aach  of  tha 
follovln?  stapa: 

(1)  Loading. 

(2)  Firing. 

<3)  Chadcing  Bora. 
(4)  Raloading. 

4.  Divar  aacuxaa  gaaJcat  and  flanga  to  natal 
plata  with  propar  nuts. 

5.  Divar  raquaata  air  hoaa  from  topaida. 

6.  Olvar  sac\iraa  air  hoaa  to  flanga. 

a.    Instructor  will  air  taat  flanga  for  laaJcs. 

7.  Divar  ranovas  tha  air  hosa  from  tha  flanga. 

8.  Divar  ranovas  flanga  and  gaskat  from  iMtal 
plata. 

9.  Divar  raquasts  grindar  from  topside. 

10.  Divar  ramovas  studs  from  natal  plata  with 
grindar . 

11.  Divar  sands  grindar  topside  and  retuzns  to 
surface . 


To  give  the  student  experience  in  working  with 
underwater  tools. 


1.  Time  starts  when  the  diver  begins  center 
punching  the  first  hole. 

2.  Time  stops  when  the  diver  reports  that  the 
project  is  complete  (after  grinding  off  studs). 

3.  Instructor  will  insure  that  strict  adherence 
to  safety  rules  is  maintained. 
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WHY  DO  IT: 


SKILLS  NEEDED: 

Basic  Mechanical 
SPECIAL  INSTRUCTIONS: 
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TUSKs    Drill  ana  Tap 


mvst    1.  a&darwatsr 
Tools 


GENERAL  DESCRIPTION;   oivar  drllla  and  tapa  two  holaa  in  a  matal 

plats  in  ordar  to  s«ciara  a  flanga.  Ramovss 
flangtt  and  grijids  bolts  off  using  grini^r. 


CONDITIONS: 

UNTT  2 

U!TIT  3 

1. 

ENVIRONMENT 

Opan  Tank 

2. 

DEPTH 

at  Isast  8 
fest 

3. 

EQUIPMENT 

1.  Mk  1  Mask 
Systam 

2.  Hydraulic 
nrill 

4. 

OTHER 

3.  Tool  Bag 

4.  Tao  6  Wrenct 

5 .  Hammar 

6.  Cantar  Pund: 

7.  Template 

STANDARDS: 

1. 

PSKTORMANCS 

1.  tlse  proper 
line-pull  sig- 
nals 

2. 

TIME 

15  Minutes 

3. 

EQUIPMENT 

NONE 

PROCSOOIOIS  s 

1.  tt^L'mx  desecBds  to  th*  bottom  with  tool  hmq 
eoBtmiaia^  •qaipMAt  VMd  in  tho  pxojoet. 

2.  Diwr  ?lipM  taaplato  oa  1/2"  attal  plato  «nd 
contar  pmehos  for  ts#o  holos. 

3.  Drill  and  tap  holM. 

4.  Socux*  flaa90  to  natal  plata  with  bolta. 

5.  Aaa»v«  flango. 

WHY  DO  IT: 

To  glva  tl\a  studont  axp«riaaca  In  tha  usa  of  cantar 

punch,  drill  and  tap  in  aoeuring  itama  to  natal. 
SKILLS  NEZSeDt  ft 

Machaaical 
SPECIAL  INSTRUCTIONS :  ' 

1.  Tina  ataxta  whan  tha  divor  cantar  punchaa  tha 
firat  hola. 

2.  TisM  atopa  vhon  tha  aacond  bolt  is  ground 
off  flush  with  tha  matal  projact  plata. 
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DIVIHG  TlUmmtG  STMIPARDS 


tKSKi  Rv^raulic 


Tools 


12"  X  12 


GENERAL  DESCRIPTION  t     Diver  will  cut  a  one  inch  ilab  fr'oni  12"  X  12" 

timber  using  the  hydraulic  chain  saw. 


lONDITIONS; 

1.  envircnme:it 

2.  DEPTH 

3.  EQUIPMENT 


4 .  OTHER 


Open  Tank 


at  least  8 
feet 


1.  Mk  V  System 

2.  Hydraulic 
Chain  Saw 

3.  Grease  Pencil 


NONE 


UIIIT  3 


STANDARDS: 

1.  PERFORMANCE 

2.  TIME 

3.  EQUIP.'IENT 


1.  No  more  thai 
1/2  inch  in  anc 
from  start  to 
finish  of  cut. 

2.  Use  proper 
safetv  precauti 

le 
on  3 

5  Minutes 

NONE 

ERIC 
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1.  01v«r  dr»t«  *  llM  OB  thm  tlab^f  usia?  th« 
qr^MM%  pMiell.    Lia«  thoold  b«  on«  inch  frott 
md  of  tho  tifllMr. 

2.  Dlv«r  ua«s  proper  Xintt-poll  ilgnAl*  to  r«o«iim 
mmm  txom  topsida. 

3.  Dlwr  liaoa  up  chain  saw  with  graaaa  panc^l 
lina  on  tha  tiabar. 

4.  Praaa  trlggar  on  chain  saw.    CXOTIONi  Chain 
saw  blada  Buat  ba  moving  prior  to  angaging  , 
tiabar. 

5.  Vlhan  timbar  slab  floats  fxaa,  ralaas<«  triggar 
and  sand  tha  saw  to  svirfaca. 

WHY  DO  IT: 

To  giva  tha  studant  axparianea  in  using  tha 
hydraulic  chain  saw  undsrwatar. 

SKILLS  NSSOBDs 

Machanical 
SPECIAL  INSTIU7CTI0NS : 

1.    Tiia«  '-^^rts  whan  divar  bagins  making  tha  lina 
on  inbar  with  tha  graasa  pancil. 

r      2.    Tims  ]>t:ops  whan  tha  cut  slab  floats  fraa. 
/      3.    S trass  safaty  procadures  and  oparations  whan 

utfing  tha  hydraulic  chain  saw.    Do  not  hasitata 
to  stop  tha  studant  should  ha  ba  conducting 
hiosalf  in  an  unsafa  mannar. 
4.    Cut  slab  should  naasura  no  mora  than  I  1/2" 
■  at  any  point. 


:XSKi  0v«xto««4  Patch 


OtriTr  1. 


MSI0I4 
HOCKS 


Llghtira^ght 


Diving 


/ 


GENERAL  DESCRIPTION: 


Oivar  r«mov«a/z«placea  patch  and  rubbar  gaskat 
suspandad  from  ovaxtiaad.  -  .  ^ 


:0NDITI0N-3: 

1.  ENVIRONMENT 

2.  DEPTH 

3.  EQUIPMENT 


4 ,  OTHER 


STANDARDS : 


1.  PERFORMANCE 


2.  TIME 

3.  EQUIPMENT 


friTT  1 

UNIT  2 

.  UNIT  3 

Op«n  Tank 

at  least  8 
feet 

% 

1.  Mk  1  Mask 
System 

2.  Tool  Bag 
'3.  Wrench 

NONE  - 

% 

i 

1.  Use  proper 

line-pull 

signals 

r 

2  4  minutes 

1.  All  nuts  u 
bolts  wrench; 
tight 

d 
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PDQCBDOIBS  t      .  ^ 

1.  Olv«r  dMCuda  to  th*  bottoa  aad  thta  positions 
hiJMlf  on  a  hogging  lintt. 

2.  Oiv«r  rsaowa  14  bolts  and  placas  thon  in  the 
tool  bag. 

^  ^     3.    t^aoving  th«  ndts  fron  tho  projacbi 

a.  Raaov*  on^  of  th«  nuts  from  tha  projact. 

b.  Loosen  rawalging  nut  in  ord«r  to ^ allow  tba 
patch  to  drop  slightly  away  frcm  projoct. 

c.  Pull  rubbar  gaskat  off  of  stud  and  svival 
gaskat  180* :  ^ 

d.  Push  Plata  back  on  stud  and  raplaca  nut 
covaring  anough  thraads  to  hold  the  plate 
in  place. 

a.    Remove  xemaining  loosened  nut  from  projact 
and  reaove  gasket. 

f.  Bold  gasket  out  of  water  sc  that  the 
instructor  can  see  it. 

g.  Replace  the  gasket  by  reversing  the  removal 
process. 

WHY  DO  IT: 

Thxa  gives  the  student  experience  in  working  with 
patching  jobs  fobnd  on  the  bottom  of  most  vessels. 
Provides  experience  in  working  on  hogging  line  and 
having  the . j  ob  above  the  diver. 
SKILLS  NEEDED: 

Basic  Mechanical 

Proficiency  in  the  uss  of  the  Mk  1  Diving  System 
SPECIAL  INSTRUCTIONS: 

1.  Tims  starts  when  the  diver  places  the  wrench 
on  the  first  bolt. 

2.  Time  stops  when  the  diver  reports  that  the 
project  is  complete. 
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TASK:  Hackiaw 


/, 


DIVING  TSMKING  STIVNDARDS 


UNIT:  1. 


Lightweight 
or  Undar- 
wat«r  Tools 


CENEftAL  DESCRIPTION:    oiver  cuts  off  piece  of  metal  using  a  hachsaw 

from  either  a  piece  of  pipe  o±  angle  iron. 


:0MDITI0N3; 

1.  ENVIRCNMENT 

2.  DEPTH 

3.  EQUIPMENT 


4.  OTHER 


STANDARDS : 


PERFORMANCE 


2.  Ti;>E 

3.  EQUIPMENT 


UNIT  3 

Open  Tank 

at  least  8 
feet 

1.  Mk  X  Mask 
System 

2 .  Hacksaw 

NONE 

7  minutes 

NONE 

is  12 


PBOCEOORBS: 

1.  Dlv«r  pofitlo&fl  anglt  iron  oz  pip«  on  work 
txnch  ■ 

2.  S«w  through  thm  proj«ct  angle  iron  or  pip« 
using  a  hacksaw.    Cut  approxiaataly  on*  inch 
off  main  project  natal. 

WHY  DO  IT: 

This  will  giva  tha  student  experience  in  using  the 
hacksaw  underwater. 

SKILLS  NESOEO: 

Mechanical 
SPECIAL  INSTRUCTIONS: 

1.  Tine  starts  when  diver  begin«s  cutting. 

2.  Tine  stops  when  diver  finishes,  cut. 

3.  Tine  will  continue  in  tha  event  a  blada  change 
is  required. 

4.  Caution  divers  not  to  usa  two  hands  or  apply 
too  much  pressure  to  the  saw.    Either  will  cause 
the  blade  to  breaki  thus  causing  delay. 


!I0TS:     rhis  oroject  is  to  be  use*^  in  instances  when  class  size 
is  small  enough  or  the  class  is  proficient  enough  to 
have  time  remaining  in  the  unit  after  all  required  oro- 
jects/classroom  have  been  completed. 


IS",! 


a*0  to  t*47« 


)  )  ) 
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NAVAL  SCHOOL  DIVING  AND  SALVAGE 


Dlvttr,  Second  Class  A-4 33-0022 

Ship  Salvage  Diving  Officer  A-4N-0011 

iDttap  sea  (H»02)  Diving  Officer  A-4N-00I0 

Security  Clearance:  Unclassified 

Lespon  Topici     10.1  Underwater  Cutting 

and  welding 

30  Hours 

INSTRUCTIONAL  MATERIALS: 

NAVSHIPS  0929-000-8010 

U.S.  Navy  Diving  Manual,  Vol.  I 

Student  Guides 

Standard  Classroom  Equipment 

D.C.  Welding  Generator 

Knife  Switch,  Type  K  Infusible 

Welding  Cable «  Size  2/0 

Welding  Cable,  Size  1/0 

Type  TRXF,   IG  ft.  Attached  to  holder 

Male  Connector 

Female  Connector 

Supplementary  Faceplate 

Grouping  Clamp 

Weighted  Wire  Brush 

Chipping  Hamnter 

Scraper 

Electrodes 

Electrode  Waterproofing  Materials 
Steel  Tubular  Electrodes 
Ceramic  Electrodes 
Oxygen  Waterproofing  Materials 

1.  Celluloid 

2.  Acetone 

3.  Waterproof  laquer 


INSTRUCTIONAL  MATERIALS  (cont'd) 

Oxy-hydrogen  Underwater  Cutting  Torch 
Hose,  5/16**  ID,  red,  green,  and  black 
Oxygen  Regulator 
Hydrogen  Regulator 

Underwater  oxy-hydrogen  cutting-torch  igniter 
Valve  Wrench  « 
Protective  Clothing 
Oxygen  in  Cylinders 
Compressed  Air 
Diving  Tool  Bag 

Steel  Plate  *■ 

Mk  V  Deep  Sea  Diving  System  w/gloves 

02  Manifold 

Work  Bench  w/clamp 

Films  MN7851ii,  MN7851B,  MN7851C 

Diving  Underwear 

TERMINAL  OBJECTIVES 

1.     When  the  student  co^letes  this  course 
he  will  be  able  to,  in  an  open  tank 
with  at  least  eight  feet  of  water,  using 
the  Mk  V  Deep  Sea  Diving  System, 
successfully  complete  any  three  of 
the  following  projects  in  accordance 
with  Diving  Training  Standards:  Oxygen 
Ar'd  Cutting  (Ceramic  Rod) ,  Oxygen 
Arc  Cutting  (Steel  Tubular  Rod) , 
Shielded  Metal  Arc  Cutting,  Shielded 
Metal  Arc  Welding. 

ENABLING  OBJECTIVES 

1.     DEFINE/EXPLAIN,  in  writing,   terms  rela- 
tive to  underwater  cutting  and  welding. 
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ENABLING  OBJECTIVES  (cont'd) 

2.  Orally  DESCRIBB  the  types  of  cut- 
ting add  welding  that  will  be  used 
In  completion  of  the  projects  during 
this  unit. 

3.  DBSCRXBE,   in  writing,  the  varlouii 
materials  used  In  underwater  cutting 
and  welding. 

4.  Orally  EXPLAIN  the  function (a)  of 
the  various  methods  of  underwater 
cutting  and  welding  used  in  con^letion 

*^of  the  projects  for  this  unit. 

5.  For  each  of  the  types  of  underwater 
cutting  and  welding  used  in  comple- 
tion of  the.  projects  during  this 
uiiiti 

a.  EXPIAIN,   in  writing,  the  func- 
tion (s)  of  the  component  parts  In 
terms  of  what  they  do  for  the  indi- 
vidual components. 

b.  DESCRIBE,  by  illustration,  the 
physical  location  of  the  component 
parts  within  each  of  the  major  com- 
ixments . 

c.  Orally  EXPLAIN  how  the  component 
parts  carry  out  their  functlon(s). 

d.  LIST,   in  writing,  the  ratings 
and  siJecifications  of  selected  com-* 
ponent  parts. 

e.  DESCRIBE,  by  illustration,  the 
source (s)   of  power  for  selected 
comix>nent  parts. 

f.  Orally  DESCRIBE  the  protection 


ENABLING  OBJECTIVES  (cont'd) 

provided  the  system  by  applicable 
component  parts. 

g.    DGSCRIBE,  in  writing,  the  major 
materials  used  in  construction  of 
selected  component  parts,  and 
EXPLAIN  why  the  particular  materials 
are  utfed. 

6.  DESCRIBB,  in  writing,  the  important 
features  of  each  of  the  various  cut- 
ting processes  used  to  complete  the. 
projects  of  this  unit. 

7.  Orally  DESCRIBE  the  procedure  for 
determining  the  polarity  of  a  weld- 
ing generator  if  polarity  markings 
are  illegible. 

8.  Orally  EXPLAIN  a  simple  schematic 
diagram  of  a  typical  arrangement  for 
oxygen  arc  cutting. 

9.  Orally  EXPLAIN  the  preparation  of 
an  emergency  tubular  electrode. 

10.  DESCRIBB,  in  writing,  the  advan- 
tages of  steel  tubular  electrodes 
versus  the  advantages  of  ceramic 
tubular  eleptrodes. 

11.  Orally  DESCRIBB  cutting  techniques 
for  oxygen  arc  for  thick  and  thin 
steel  plate  using  the  steel  tubu- 
lar electrodes. 
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ENABLING  oaiBCTIVBS  (cont'd) 

12.  DESCRIBE,  in  writing,  the  principle 
of  operation  for  shielded  metal  arc 
cutting, 

13.  DESCRIBE,   in  writing,   the  proper 
metallic  arc  cutting  technique  for 
steel  plate  less  than  1/4  inch  thick 
and  for  plates  greater  than  1/4 
inch  thick. 

14.  EXPIJVIN,  in  writing,  the  advantages 
of  oxygen  hydrogen  cutting. 

15.  Orally  EXPLAIN  why  hydrogen  and  not 
acetylene  is  used  as  a  fuel  gas. 

16.  DESCRIBE,    in  writing,  the  principle 
of  operation  in  oxygen  hydrogen 
cutting. 

17.  EXt»LAIN,  orally  and  in  writing,  pro- 
cedure for  lighting  the  oxygen  hy- 
drogen torch  underwater. 

18.  EXPIJMN,  orally  and  in  writing,  the 
techniques  f6r  starting  and  advan- 
cing the  cut  with  an  oxygen  hydro- 
gen torch* 

19.  DESCRIBE,  in  writing,  the  principle 
of  operation  for  shielded  metal,  arc 
voiding. 

20.  DESCRIBE,  in  writing,  the  largest 
diameter  electrode  recoiiimended  for 
shielded  metal  arc  welding  opera- 
tion* 
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ENABLING  OBJECTIVES  (cont'd) 

21.  DESCRIBE  and  DEMONSTRATE  the  prepara- 
tion of  an  underwater  surface  for 
welding. 

22.  D&SCRIDB,  orally  and  in  writing, 
the  in^ortance  of  the  welding  cur- 
rent setting. 

2  3.     STATE,  in  writing,  the  setpointCs) 
and  reasons  for  the  setpoint(s)  in 
terms  of  operating  above  or  below 
them  for: 

a.  Figuring  correct  gas  pressure  at 
depth. 

b.  Polarity. 

24.  DESCRIBE,  in  writing,  and  DEMONSTRATS 
safety  precautions  unique  to  under- 
water cutting  and  welding: 

a.  Trapped  explosive  gases. 

b.  Placing  the  diver  between  the 
ground  and  electrode. 

25.  Given  a  job  analysis  sheet  for  each 
project  to  be  completed  during  this 
unit,  orally  EXPLAIN  the  following 
aspects  of  the  project: 

a.  What  the  project  is. 

b.  The  conditions  under  which  the 
project  will  be  completed. 

c.  Standards  which  will  determine 
success. 

d.  How  to  perform  the  project  sue* 
cess  fully . 

e.  How  each  project  relates  to  a 
fleet  diving  job. 

(3) 
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ENABLING  OBJBCTIVES  (cont*d) 

f.     Particular  skills  necessary 
for  the  successful  completion 
of  the  project. 

36.     Ill  an  open  tank  with  at  least  eight 
feet  of  water,  using  the  Mk  V  Deep 
Sea  Diving  System,  PRACTICE  each  of 
the  underwater  cutting  methods  used 
in  completion  of  the  projects  for 
this  unit.    As  many  as  tliree  elec- 
trodes (one  ceramic)  may  be  used 
for  practice   (determined  by  the 
student) . 


HOMEWORK  (cont*d) 

DAY  2  -  Assignment  Sheet:  10-1-7A 

through  10-1-8A 
DAY  3  -  Assignment  Sheets:    10-1 -9A 

through  10-1-llA 

Review  Job  Sheets  as  necessary 
DAY  4  -  Assignment  Sheet:  10-1-12A 

through  10-1-14A 

Review  Job  Sheets  as  necessary 
DAY  5  -  Assignment  Sheet:  10-1-15A 

through  10-1-16A 

Review  Job  Sheets  as  necessary 


CHITERION  TEST 

1.    In  an  open  tank  with  at  least 

eight  feet  of  water,  using  the  Hk  V 
Deep  Sea  Diving  System,  successfully 
complete  any  three  of  the  following 
projects  in  accordance  with  Diving 
Training  Standards:    Oxygen  Arc 
Cutting  (Ceramic  Rod) ,  Oxygen  Arc 
Cutting  (Steel  Tubular  Rod) ,  Shielded 
Hetal  Arc  Cutting  and  Shielded 
Netal  Arc  Welding. 


HOMEWORK  , 

DAY  1  -  Information  Sheet:     10 -1-1 I 

Assignment  Sheet:     10-1-lA  through 

10-1-6A 
Job  Steps:     10-1-1 J  through 
10-1-5J 
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OUTLINE  OP  INSTRUCTION 

I.  Introduction 

A.  Establish  Contact 

B.  Establish  Readiness 

C.  Establish  Effect 

D.  Overview 
II  .Presentation 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Introduce  self  and  topic 

Get  Student  ready  to  learn 
Classroom  procedures,  etc. 

Bring  out  need  and  value  of 
material 

State  Learning  Objectives 


-J 

-3 


A.  Define  terms  relative  to  underwater  cutting  Use  C/B  or  transparency    Take  notes  as  neces- 
sary* 

and  welding 

1.  Arc  -  a  short  circuit  between  the 
electrode  and  the  work. 

2.  Ground  -  positive  pole  on  a  weldinq 
machine.  v 

3.  Connectors  -  a  means  of  connecting  two 

welding  leads  (50*)  together.  * 

4.  Ignite  *  producing  sufficient  heat  to 
light  a  torch. 

5.  Shielded  -  covered.  Shielded  Metal  Arc 
Cutting  -  cutting  with  covered  electrodes. 


(5) 


ERIC 


181S 


)  ) 

OUTLINE  OF  INSTRUCTION 

6.  Polarity  "  direction  of  current  flow. 

a.  Straight  Polarity  -  from  negative  to 
positive. 

7.  Switch  On/pff  -  the  position  of  the 
knife  switch  giving  the  diver  power  to 
the  electrode  holder. 

8.  Waterproofing  -  to  protect  the  covering 
from  deterioration  by  seawater. 

9.  Cut/Purn  Ratio  -  1  linear  inch  of  meta) 
cut  per  inch  of  electrode  consumed. 

10.  Flashback  -  a  recession  of  the  flame 
into  or  back  of  the  mixing  chamber  of 
the  torch. 

11.  Kerf  -  the  space  from  which  the  metal 
has  been  removed  by  a  catting  process. 

B.  Oxygen,  Hydrogen  Cutting 

1.  Classified  as  Oxygen  cutting  process. 

2.  Rapid  Oxidation  or  Rusting. 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Prior  to  12 «  shov/  movie    Observe  and  take 
on  Oxy-Hydrogen  Cutting,  notes  as  necessary 
Use  actual  equipment, 
transparency  or  chart.  ■  « 

Lb  :l 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

3.  MetAl  brought  to  kindling  temperature  with 
02  and  Hydrogen.  ^ 

4.  Jet  of  puro  02  directed  at  heated  area  cuts 
metal  rapidly. 

5.  Cuttinq  Torch 
a .  Type 

<1)  victor,  Harris  2fl,  Airco,  KG 
h.  Conwt ruction 

(1)  iiydrogen  Knob 

(2)  Oxygen  Knob 

(3)  Compreased  Air  Knob 

(4)  Mixing  Chamber 

(5)  Air  Jacket 

(6)  Distance  Shoe  3/16" 
c.  Tipa 

(1)  Size  depends  upon  thickness 
of  metal  being  cut. 

(2)  Tips  not  interchangeable. 

(3)  Pg  5-6  Welding      Cuttinq  Manual 


for  chart  on  sizes. 


) 
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OUTLINE  OP  INSTRUCTION 


6.  Hosas 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


a.  Oxygen  lloae 

(1)  Green 

(2)  Size  -  5/16"  ID,  9/16"  OD 

(3)  Not  to  be  used  on  02. 

(4)  Rlght-Handed  thread 

b.  Air  Hose 

(1)  Black 

(2)  Size  -  5/16*:  ID,  9/16"  OD 

(3)  Not  to  be  used  on  02 

(4)  Klght-Handed  Threads 

c.  Hydrogen  Hose 
(1)   Red  ^ 

(2>  Size  -  5/16"  ID,  9/16"  OD 
(1)  Left-Iiended  Threads,  Notched 

Regulators 

a.  Oxygen  Regulator 

(1)  Two  stage  -  hand  controlled 

(2)  0-3G0011P,  0-lOOLP 


Show  notched  fittings 

Show  02  and  Hydrogen 
regulators 
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OUTLINE  OF  INSTRUCTION  *  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

*  > 

(3)  To  reduce  bottle  pressure  to  desired  . 
pressure.     "  '  ■     %  ■ 

(4)  Right-Handed  thread  ,  ' 

(5)  l>ae  for  02  only, 
b.  Air  Requlator  ^ 

(1)  S^llne  aa  02  regulator 

(2)  Not  for  use  on  02. 

%  X 

'  c.  Hydrogen  Regulator 

(1)  Two  stage  -  hand  controlled 

(2)  ft-2500HP,  0-lOOtP 

(3)  To  reduce  bottle  pressure  to 
desired  pressure 

(4)  Lett-Manded  Threads 

(5)  Notched  Pitting 
8«  Igniter 

a.  F.lectrical  Igniter        ^  Shov»  electrical  igniter 

(1)  Lighting  oxv-hvdrogen  torch 
underwater.  '  . 

(2)  Preferrei'  method  of  lighting 
torch. 


(9) 
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OUTLINF  OF  INSTRUCTION 

(D.Power  Supply  -  120  volt« 

(4)  Must  have  a  ground 

(5)  Spark  through  to  electric 
contacts. 

(6)  Must  be  dressed  in  D/S  Dress 


INSTRUCTOR  ACTIVITY     STUDKNT  ACTIVITY 


before  using, 
b.  Friction  Lighter 


/ 


Show  friction  lighter 


{I)   For  lighting  torch  topside 
(2)  Same  as  o^  used  for  lighting 

Acetylene  torch.  _i 
9.  Oxy4tt?n--llvdrogen  Torch 
a.  Advantages 

(1)  Klectric  current  is  not  necessary. 

(2)  Shallow  water  equipment  can  be  used. 
O)   Equipment  portable  -  can  be  used  in 

a  small  boat. 
<4)  Can  cut  line  or  cable  easily, 
b*  Disadvantages 

(1)  Hydrogen  is  undosireable  deck  cargo 


(10) 
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OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

10.  Oxygen-liydrogen  Torch 
a.  Acetylene 

V-  (1)  Underwater  use  for  emergency  only. 

(2)  Considered  unsafe  at  pressures  ^-^ 
above  15  psl. 

11.  Principle  of  operation 

a.  Cutting  metal  by  means\)I  Mfe  t!**^mical 
reaction  of  02  with  the  metal  at 
elevated  temperatures. 

b.  Temperature  maintained  by  means  of 
gaa  flame  obtained  by  a  bubble  of 
air  from  torch. 

12.  Oxygen  Hydrogen  Torch 
a.  Lighting  underwater 

(1)  Open  air  to  a  3"  bubble,  note  setting, 
then  secure. 

(2)  Open  hydrogen  to  a        bubble,  note 
setting,  then  secure. 

(3)  Open  oxygen  to  a  2  1/2'*  bubble, 

leave  open.  (A^^^   

er|c  • 


)  ) 

OUTLINK  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDRMT  ACTIVITY 

(4)  Open  Air  and  ilvdrogen  to  previous 
settings^ 

(5)  Light  with  electric  igniter. 

(6)  NOTE:  If  torch  |is  moved  more  Explain  depth  adjustment 
than  20S  must  he  readjusted. 

13.  Oxygen  Hydrogen  Torch 

a.  Starting  cut  and  advancing 

(1)  Insure  proper  flame 

(2)  Place  distance  shoe  on  metal  to 
be  cut. 

(3)  Hold  torch  in  one  place  to 
preheat  metal* 

(4)  Press  02  Trigger. 

<5)  Pull  torch  alona  desired  line  of 
cut. 

14*  Oxvgen  Hydrogen  Cuttina 

a.   Safety  Precautions 

(1)  Ventilate  compartment  and  adjacent 

compartment  into  which  cut  is  being  ' 

made:  1857 
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OUTLINE  OF  INSTHUCTION 

(a)  Venta  ot£  gases 

(b)  Drill  hole  in  top  of  compartment 

(2)  Gases  Encountered 

(a)  Gasoline 

(b)  Fuel  Oil 

(c)  Paint 

(d)  Ammo 

*  (e)  Hvdroqen  Sulphide 
(f)  Unburned  Hydrogen  from  torch. 

(3)  Fallincj  pieces  of  metal  being  cut. 

(4)  Shock  from  electric  igniter. 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


C.  Oxygen  Arc  Cutting 

1,  Oxy  Arc  Cutting  Process 

a.  Rapid  Oxidation  or  Rusting 

b.  Arc  maintained  by  a  straight  polarity 
DC  electric  current. 

c.  <)2  forced  through  hole  in  rod  to  cut 
metal. 


Review  Oxy-Hydrogen  Torch 
and  process. 

Prior  to  13,  Show  movie  of 
^xygen  Arc  Cutting  and  Weld- 
ing process. 


185S 
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3UTMNK  OF  lNi»TBi;rT10N 

^.  Standard  uavy  Cutting  Electrode  Holder 

a.  Nomenclature  s 

(1)  1200  modified  1/4  Globe  Valve 

(2)  Oxygen  Trigger 

(3)  Made  of  1/4"  ID  pipe  fittings 

(4)  Check  Aaaembly 

<5)   Insert  for  tubular  rod. 

b.  Function 

U)  Designed  £o  grip  electrode. 
(2)  Delivers  pover  to  electrode. 

c.  Safety  Precautions 

(1)  Must  be  completely  insulated • 

(2)  Power  to  electrode  holder  onlv 
when  diver  is  cutting. 

(3)  Only  one  Approved  for  underwater 
work  can  be  used. 

(4)  Do  not  use  springless  type. 

(5)  Inspection  of  the  electrode 
holder  should  he  made  orior  to 
each  operation. 


INSTRUCTOR  ACTIVITY    STUDENT  ACTIVITY 


Dr^  on  C/B.  Show 
electrode  holder. 


14)  ^ 


OUTLINE  OP  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY^ 

(A)  Never  hold  the  electrode  so  that 
it  will  he  pointed  toward  the 
diver 

(7)  Never  get  hetween  the  electrode 
holder  and  the  qround. 

(8)  Never  change  electrodes  in  the 
holder  when  the  current  is  on. 

3.  Electrodes 

a.  Steel  Tubular  Cutting  Pass  Around  steel  tubular 

rod 

(1)  Steel  Tube 

(a)   14-  long,     5/16-  dia,, 
1/8"  bore. 

(2)  Waterproof  Flux  Covering 

(a)  Ct  Pink  Waternroof ing. 

(b)  Other  types 

(3)  Steel  tubas  used  because  high 
meltinq  point. 

(4)  Flux  covering  similar  to  that  ^ 
on  welding  rod. 

ERIC 
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OUTLINF  OF  INSTRUCTION  INSTRUCTOR  ACTP/ITY     STUDENT  ACTIVITV 

(5)  Purpose  of  Flux 

(a)  Promotea  easy  starting  and 
maintenance  of  the  arc. 

(b)  Porms  and  maintains  a  protective 
sleeve  around  the  arc. 

(c)  Serves  as  electric  insulator. 

(d)  Prevents  arcing  from  the  side 
of  electrode. 

(e)  Flux  is  waterproofed  by  manufacturer 
dipping  them  in  a  thermoplastic 
laquer. 

{f)  Advantages 

(a)  Cutting  technique  is  simple  and 
readily  mastered. 

(b)  Ease  of  o|>eration  for  all  thick- 
nesses of  metal  being  cut.  ^ 

(c)  Rapid  rate  of  cutting. 

(d)  Neat  and  trim  cut. 

(e)  Power  requirement  is  within  a 

(16) 
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OUTLINE  or  INSTRUCTION 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


300  amp  welding  generator. 


(t)  Superior  to  ceramic  rod  cutting 


up  to  3/4"  because  of  coat. 


(7)  Technique 


(a) 

(c) 

(d) 
(e) 

(f) 


(9) 
(h) 

(i) 


Seat  electrode  in  holder  firmly 
against  rubber  gasket. 
Make  dry  run. 

Hold  electrode  perpendicular  to 
surface  to  be  cut. 
Use  dragging  motion. 
Non-ferrous  metals  over  1/4" 
thick,  use  sawing  motion. 
Pressure  exerted  in  two  directions 
down  to  compensate  for  burning  off 
and  forward  to  advance  the  cut. 
Over  1/4"  thick  metal,  90» 
Under  1/4"  thick  metal,  45* 


Use  air  instead  of  02  when  cutting 
non-ferrous  metals. 


•         ■  -  \ 
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OUTLINR  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

(6)  Emergency  Uae 

(a)  5/16"  heavy  walled  steel  tube. 

(b)  1/8"  extra  strong  iron  pipe. 

(c)  Both  will  be  14"  length. 

(d)  Cover  complete  rod  except  that 

which  fits  in  electrode  holder.  ^ 
t       1.   3  v;raps  of  masking  tape,  or 
2.  4  wraps  of  newspaper,  or 
2«  3  wraps  of  wrapping  paper,  or 
4.  4  wraps  of  writing  paper 

(e)  Same  power  source  and  machine 
setting  is  used. 

b.  Ceramic  Tubular  Cutting  Show  ceramic  rod 

(1)  Silicon  Carbide  Tube 

(a)  1/2"  dia,  B"long,  1/8"  bore. 

(b)  1/32"  steel  sheath  sprayed  on. 

(c)  Electrical  sleeve  saturated 
with  waterproofing  material. 

(d)  One  end  ground  to  0.525"  dia. 

for  electrode  holder.  ^8^3 
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OUTLINE  OP  INSTRUCTIfiN 

(2)  Advantages 

(a\  linger  life  due  to  slow  burn 

off  rate, 
(h)  Length  allows  to  work' in 

confined  spaces. 

(c)  Lightweight 

(d)  Service  life  10-12  minutes. 

(3)  Disadvantages 

(a)  Brittle  and  easily  broken 

(b)  Expensive 

( 4 )  Technique 

(a)  same  as  Steel  Tubular 

4 

(b)  Do  not  apply  a  great  deal 
of  pressure  to  rod. 

c.  Shielded  Metal  Arc  Cutting 

(1)  A  method  of  metal  arc  cutting, 
(a)  Effected  by  melting  with  the 
heat  of  an  arc  and  pushing 
metal  awav. 
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INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Review  Oxy  Arc  Cutting 


)  )  ) 

OUTLINE  OF  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

(b)  No  02  needed.  . 

(c)  Standard  welding  electrode  holder 
used* 

(d)  Superior  to  02  cutting  when  Explain 
\  cutting  plate  leas  than  1/4 

(e)  Superior  when  cutting  non-ferrous 
metals* 

(f)  Temperature  ranges  from  8|0ftn  to 
80, 000, 

(q)  (tenerator  amps  must  be  higher  than 

in  welding, 
(h)  Same  equipment  used  as  in  welding. 
D«  Underwater  Welding 
1.  Welding  Electrodes 
a.  Sizes 

(1)  3/16"  or  5/16" 

(2)  Depends  upon  metal  being  welded. 

(3)  Larger  size  recommended. 


18^^  (20) 
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OUTLINK  OF  INSTRUCTION 

b.  Waterpiroof ing 

(1)  Sea lac 

(2)  ncilon 

(J)  Celluold  1/2  lb,  1  gal  acetone 

(4)  Clear  laquer 

(5)  Dip  rods  In  completely. 

(6)  Allow  24  hra  to  dry. 

(7)  Grind  both  ends  for  good 
contact. 

{8)  Filler  metal  electrode  used  in 
arc  welding. 

(a)  Has  thj  :k  covering  which 
provides  protection  for 
the  molten  metal  from  the 
atmosphere. 

1_.   Improve  the  properties  of 

weld  material. 
2.  Stabilizes  the  arc. 

c.  Types  Recommended 

18^^(21) 
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Show  welding  electrode 
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OUTLINE  OP  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIvW 

(1)  Same  as  used  for  topside  except  for 
waterproofing, 

(a)  Weatin<|hou8e  Sw 

(b)  Alternex 

(c)  Fleet  Weld  37 

1^*  Lincoln  Manufacturer 

(2)  All  are  Navy  grade  IIT  Type  for 
AC/DC  all  position  welding. 

2.  Uses  and  Limitations 
a«  V^eld  small  patches, 
h.  Welding  cracks,  seams  and  butts. 

c.  Welding  leaking  rivets. 

d.  Must  not  be  of  irregular  shape. 

e.  Patches  must  be  made  to  fit  contour 
of  hull. 

f.  No  cap  over  1/16** .  ^ 

g.  Thickness  of  patch  is  qf  no  value 
if  primary  support  structure  has 

been  weakened.  Emphasize 
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OUTLINE  OV  IHSTRUCnON 

ti.  Any  weld  Underwater  is  temporliry. 
3.  Technitiues 

a.  Flatweld  "Fillet** 

(1)  Set  current 

(2)  15  to  45  degree  angle 
(i)  Self -consuming  method 

(4)  Slight  downward  pressure 

(5)  Most  desireable 

b.  Vertical  Weld 

(1)  Set  current 

(2)  15  to  45  degree  angle 

(3)  Self -consuming  method 

(4)  Slight  pressure  90  degrees 
from  position  of  weld. 

o.  Overhead  Weld 

(1)  Set  current 

/ 

(2)  35  to  55  degree  angle 
Is)  Sel f-cnnsumi ng  method 


INSTRUCTOR  ACTIVITY  STUDENT  ACTIVITY 
Emphasize 
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OUTLINE  or  INSTRUCTIOIT-^^  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

4.  Power  Cable 

a.  Used  to  deliver  current  from  generator  * 
to  electrode  holder* 

b.  Cable  Lead 

(1)  Size  2/0  minimum  size  recommended. 

(2)  50  ft.  length  to  prevent  excessive 
voltage  drop. 

^^)   Type  TRXF  MI  C-915. 

(4)  Klectrode  Holder  last  10  feet  1/0 
(a)  Gives  diver  flexibility  in 

maneuvering  the  electrode  holder. 

(5)  All  connectors  should  be  taped  for 
complete  insulation. 

(6)  Contact  resistance  kept  to  a 
minimum  by  insuring  connectors 
are  tight  and  clean . 

(7)  Poo^  Insuluation  causes  current  ^ 
leakage,  and  rapid  deterioration 


of  the  copper  cable. 
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5.  Giound  Cable 


)  ) 

INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


a.  Same  size  must  be  used  as  the  lead. 

b.  Positioned  as  close  to  work  as  possible. 

c.  Positioned  so  the  diver  WILL  NOT 

yet  BETWEEN  THE  GROUND  AND  THE  WORK.  EMPHASIZE 

d.  Must  he  the  positive  side  of  generator. 


6.   Knife  Switch 

a.   Positive  operating  disconnecting  safetv      Show  actual  equipment, 

transparency  or  chart. 

switching  electrode  lead. 

(1)  Electric  welding  or  cutting 

(2)  Protects  diver 

(3)  Switch  is  on  only  when  diver  is 
welding  or  cutting. 

(4)  Switch  is  off  when  changing 
electrodes. 

(5)  Single  pole,  single  throw  300  amp 
250  volts  K  type. 

(6)  Position  so  that  it  cannot  be 

(25) 
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INSTPUCTOR  ACTIVITY     STUDENT  ACTIVITY 


accident] V  enqaqed. 

(7)  S\vtch  muflt  be  in  a  closed  position 
to  operate* 

(8)  Phone  Talker  will  operate  Knife  Switchr 
and  have  NatJTHRR  JOB. 

7.  Generators 

a.  Power  supplied  to  electrode  for 
welding  and  cutting. 

b.  At  least  300  amp  capacity. 

c.  AC  Current  not  reconunended* 

(1)  Dangerous 

(2)  Greater  skill  required. 

d.  DC  Current  recommended 

(1)  Arc  easier  to  maintain. 

e.  straight  Polaritv 

(1)  Ground  is  positive 

(2)  Flectrode  Negative 

(3)  Current  flows  from  work  to 
electrode* 


EXPLAIN  and 
EMPHASIZE 


1871 


Rrtminder:  "BF  positive 
you  have  a  ground" 
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Reverse  Polarity 

(1)  Should  not  be  used. 

(2)  Cause  deterioration  of  electrode 
holder  and  lead. 

cj.  Determining  Correct  Polarity  Demonstrate,  if  possible 

(1)  i^ecure  Generator 

(2)  Connect  electrode  to  qround  cable 

(3)  Insert  electrode  in  holder 

(4)  Place  the  tins  of  both  electrodes 
in  a  container  of  salt  vater. 

(5)  lie  sure  operator  is  properly  EMPHASIZE 
i  nsulatad . 

(6)  Light  off  generator. 

(7)  Hold  the  tips  one  or  two  inches 
apart. 

(B)  Bubbles  will  flow  from  the  negative 
pole. 

(9)  Practically  none  will  flow  from  the 
positive  pole. 
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INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Types 


(1)  Lincoln 


(2)  Hobart 


i. 

III.  Sununarv 


(3)  Westinghouse 
Ganeratora  Cutting 

(I)  4  00  amp  capacity 
Wet  Suit 

(1)  Emergency  use  only  when  welding 
or  electrical  cutting. 

(a)  Must  be  free  of  holes  and 
tears. 

(b)  Not  compressed  below  50'  wet, 

(c)  Can  be  used  only  once. 

and  Questions  Ask  questions  as  necessary 
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DIVING  TKAINING  STANDARDS 


TASK:  Oxy-Arc  Cutting 
(Ceramic) 


ONIT:     1.  ondarvatar 
Cutting  and 
•  Walding 


GSNSRAL  DESCai?TION:    Diver  will  make  a  cut  in  ateel  plate  using  tixe 

03cy-«rc  method  and  ceramic  electrodes. 


C3::diticns 


■CD 

l^ENVI' 


:Hc:iME:rT 

2.  DEPTH 

3.  EQUIP.MENT 


4 .  OTHER 


STANDARDS : 


1.  PERTOIWANCS 


2.  TIME 

3.  EQUIPMENT 


fTNtT  2 

UNIT  3 

Open  Tank 

at  least  8 
feet 

1.  Mk  V  System 

2.  Oxy-arc  Cut 
ting  Torch 

3.  Ceramic  elei 
—  trodes— — 

* 

4.  Tool  aag 

5.  Crescent 
Wrench  and/c 
hanoaer 

6.  Wire  Brush 

>r 

CM 


NONE 

0 

NONE 

1.  Following 
lengths  of 
cut: 

7V3/8"  to 

5/8-  plat 
6V3/4"  plat 

... 

s 
ft 
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PRO<ZOURES: 


1. 
2. 
3. 
4. 

5. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 


WHY  DO  IT: 


Poaition  project  plate  on  work  bench  with  C-clamp. 

Attach  ground  clamp  to  project  plate. 

Request  electrode  holder  from  topside. 

Clean  area  of  project  plate  where  cut  is  to  be 

made  with  a  wire  brush  or  scraper. 

Insert  the  electrode  in  the  electrode  holder. 

Place  electrode  on  the  project  plate  on  the 

location  where  the  cut  is  to  be  made. 

Close  supplementary  face  plate. 

Squeeze  oxygen  trigger. 

Call  for  "Switch  on." 

Make  the  cut. 

Lift  the  electrode  from  the  project  plate. 
Call  for  'Switch  off." 

Put  cut  project  plate  in  tool  bag  and  return 
to  the  surfac«f. 


This  skill  is  required  for  emergency  rescue  and 
salvage  operations. 
SKILLS  NEEDED: 

Basic  mechanical 
SPECIAL  INSTRUCTIONS: 

1.     Student  will  get  only  one  (1)  ceramic  electrode 
for  use  in  practice  and  project  work.  One 
inch  may  be  used  for  practice  and  any  of  the 
required  cuts  should  take  no  more  than  one 
inch. 

Students  should  attempt  to  make  their  cut  within 
1/2"  on  the  edge  of  the  pro ject • plate. 
Students  may  use  a  wrench  or  hammer  to  help 
separate  the  cut  plate  from  the  main  plate. 


c 


2. 


3. 
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OIVING  THAINING  STANDARDS 


TASK:    Oxy-Arc  Cutting 
(Sta«l  Tiibular) 


UNIT:     1.  tJadmrwAft 
Cutting  and 
Welding 


G£M2:ral  DSSCillPTION:    Divsr  will  maJce  a  cut  in  steal  plate  using  the 

oxy-arc  method  and  steal  tubular  electrodes. 


3Ta:t!:ards  : 


1.  PERTORMANCS 


2.  TliME 

3.  £QUI?r'!EM7 


CCMD-TICNS: 

M-JTT  2 

UJIIT  3 

1. 

I 

ENVIRONMENT 

Open  TauiX 

1 

2. 

DEPTH 

at  least  8 
feet 

3. 

EQUIPMENT 

1.  Mk  V  System 

2.  Oxy-arc  Cut- 
ting Torch 

3.  Steel  Tub. 

4. 

OTHER 

4.  Tool  Bag 

5.  Crescent 
Wrench  and/ 
or  hammer. 

6 .  wire  Brush 

1 

NONE 

NONE 

1.  Follcwing 
lengths  of 
cut: 

10-/1/4"  Ola 
8-/3/8-  Ola 
S-/1/2"  Ola 

te 
be 

:e 

o 
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PROaSDOKBS: 

1.  Position  project  pXata  on  work  bench  with 

2.  Attach  ground  cXanp  to  project  plate. 

3.  Request  electrode  holder  from  topside. 

4.  clean  area  of  project  plate  where  the  cut  is  to 
be'  made  with  a  wire  brush  or  scraper. 

5.  Insert  the  electrode  in  the  electrode  holder. 

6.  Place  electrode  on  the  project  plate  on  the 
location  where  cut  is  to  be  made. 

7.  Close  supplementary  face  plate. 

8.  Squeeze  oxygen  trigger. 

9.  Call  for  "Switch  on." 

10 .  MaJte  the  cut. 

11.  Lift  the  electrode  from  the  project -plate. 

12.  Call  for  "Switch  off." 

13.  Put  cut  project  plate  in  tool  bag  a^d  return 
to  surface. 

WHY  DO  IT: 

This  sJcill  is  required  for  emergency  rescue  and 
salvage  operations. 
SKILLS  NEEDED: 

Basic  mechanical 

SPECIAL  INSTRUCTIONS:  ^ 

1.  Student  will  get  three  electrodes  for  practice,  ^ 
if  necessary.  This  is  to  be  determined  by  the  C> 
student.     For  ex-mple,  he  may  practice  with 

one  electrode,  cetermine  that  he  can  make  the 
cut,  and  inform  the  instructor  that  the  next 
cut  will  be  for  score. 

2.  Students  should  attempt  their  cut  within  1/2" 
of  the  edge  of  the  project  plate. 

3.  Students  may  use  a  wrench  or  hammer  to  help 
separate  the  cut  plate  from  the  main  plate. 

4.  One  electrode  will  be  used  for  the  final  cut. 
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DIVING  T?AINING  STAITDARDS 


TASK:  Metallic  Arc  Cutting 
(Shielded) 


UNIT:     1.  tjnderwater 
Cutting  and 
Welding 


S2?;S!UL  DESCRIPTION:    Qi^^  ^^^^  ^  i„  ,^^^1  ^^^^^  ^^.^^ 

th«  mttallic  arc  oroc«ss* 


1.  EN'/r scmmt:"? 

2 .  DEPTH 

3.  EQUIPMENT 

4 .  OTHER 


STANDA.^DS; 


1.  PERFORMANCS 


2.  TIME 

3.  SQUIPMEMT 


Op«n  Tank 

at  least  8 
feet 

1.  Mk  V  Systam 

2 .  Tool  Bag 

3.  Elect rods 
Holder 

4.  Shielded  Me- 
tal Arc  Ele< 
trodes* 

5.  Crescent  wra 
and/or  hamiM 

nch 
r 

NONE 

NONE 

See  Special 

Instructions 

on  Re^/erse 

1.  Poslticu  project  plata  on  woric  b«nch  with  c-cla^p. 

2.  Attach  ground  clanp  to  project  plata. 

3.  ItequMt  •Xttctroda  holdar  from  topald«. 

4.  CXaan  «rM  of  project  plats  whara  tha  cut  la 
to  ba  mada  with  a  wlra  bruah  or  acrapar. 

5.  Inaart  alactroda  into  alactarada  holdar. 

6.  Plaoa  alactroda  on  the  project  plata  on  tha 
location  whara  cut  ia  to  ba  mada. 

7.  Cloaa  aupplanantary  faca  plata. 

8.  Call  for  "Switch  on." 

9.  Maka  tha  cut. 

10.  To  atop  cut,  lift  alactroda  away  from  project  plata. 
a.     leave  a  minimum  of  3"  of  electrode  not 
con.iumad  to  avoid  damaging  the  electrode  holdar. 

11.  When  cut  ia  completed,  ceJ-l  for  "Switch  off." 

12.  Put  cut  project  plata  in  the  tool  bag  and 
return  to  the  surface. 

WHY  DO  IT: 

This  skill  is  necessary  for  emergency  rescue  and 

and  salvage  operations. 
SKILLS  NESDEO: 

Basic  Mechanical 
SPECIAL  INSTRUCTIONS! 

1.  Students  will  get  three  electrodes  for, practise,  ^ 
if  necessary,    this  is  to  be  determined  by  the  3 
student.    For  example,  he  may  practice  with  one 
electrode,  determine  that  he  can  maJce  the  cut, 

and  inform  the  instructor  that  the  next  cut 
will  be  for  score. 

2.  Students  should  attempt  their  cut  within  1/2" 
of  the  edge  of  the  project  pXate. 

3.  Students  may  use  a  wrench  or  hammer  to  help 
separate  the  cut  plate  from  the  main  plate. 

4.  300  amps  current  using  3/16"  electrodes. 
400  amps  cxirrent  using  1/4"  alectrodea. 

5.  Standards;     Student  must  make  one  of  the 
following  cuts: 

a.  Uaing  3/16"  electrodes: 

1/4"  plate  -  minimxun  of  3"  using  one  electrode. 
3/8"  plate  -  minimum  of  2"  using  one  electrode. 
1/2"  plate  -  minimum  of  1"  using  one  electrode. 

b.  Using  1/4"  electrodes: 

1/4"  plate  *  minimum  of  5"  using  one  electrode. 
3/8"  plate  -  alnimtsn  of  3"  using  one  electrodft. 
1/2"  plate '-  minimum  of  2"  using  one  electrode. 
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DIVING  TRAINING  3TANCAR0S 


T^SK:  Molding  a 
latch 


ONIT: 


^*  und«rv«t«r 

Cutting  and 
welding 


GSN5RAL  DESCRIgTION;    Div«r  will  umld  a  sttsl  par.ch  on  a  »te«l  olate 

and  air  tast  tha  wmld  for  lejUcs. 


1.  ENVIRCMMENT 

2.  DEPTH 

3 .  EQUIPMENT  . 


4 .  OTHER 


3TAN2A.^0S: 


L.  PEM"ORMANCS 


2.  TIME 


3.  EQUIPMENT 


ERIC 


Opttxi  Tank 

at  l«ast  3 

1.  Mk  V  S/st«m 
2*  walding  Elec 
trodtt  hold«j 
3.  Wirt  brush 

b 

4,  Chiooing  Har 
mer 

5.  Crescent 
wrench 

u-i 


NONE 

NOtlE 

1;  Mo  more  tha 
txi^lve  holas 
undttr  air  ores 
sure* 

- 

1(^08 


PROOEDORBS: 

X.    Position  6*.  X  6"  project  plat*  in  claiming  da- 
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WHY  DO  IT; 


vica  at  45 

2.  Install  grounding  clasiD  on  projact  plata. 

3.  Raqiiaat  alaetroda  holdar  from  topaida. 

4.  Divar  poaitiona  himaalf  in  walding  poaition, 
inaart  alactroda  into  alactroda  holdar. 
CAUTION:    Do  not  touch  any  part  of  diving 
outfit  with  thf  alactroda. 

5.  Divar  placas  tha  alactroda  on  steal  project 
Plata  in  position  of  desired  weld  and  closes 
supplementary  face  plata. 

6.  Call  for  ■Switch  on." 

7.  Make  weld  across  tha  plate. 

8.  Call  for  "Switch  Off". 

9.  Ose  a  wire  brush  to  clean  the  weld  and  then  in- 
spect it. 

Using  the  ahova  procedures  (4  through  9), 
raaka  a  second  weld  at  90 •  of  first  weld  and  in 
such  a  manner  as  to  pass  over  the  first  weld. 

11.  MaJck  a  third  weld  as  above  except  that  the  weld 

pass  over  intersections  of  welds  1  and  2. 

12.  Turn  project  plate  over  and  center  4"  X  4" 
plate  on  6*  x  6"  plate  and  clamp  them  together. 

13.  With  a  new  electrode,  diver  makes  the  first 

weld  down  the  remaining  side  -  top  to  bottom  — 
on  either  side.  ^ 

14.  Using  a  new  electrode,  make  the  second  weld  down  ^ 
the  remaining  side  -  top  to  bottom. 

15.  Using  new  electrodes  for  each  weld,  make  passes 
three  and  four. 

16.  Reinforce  each  comer  as  in  practice  step  11, 
above. 

17.  Remove  welded  plates  from  clamping  device, 
se':ure  in  tool  bag,  and  return  to  the  surface. 


This  is  1  required  skill  for  performing  underwater 

repairs  to  steel  vessels  and  for  salvage  and  rescue 

operations . 
SKILLS  NEEDED: 

Basic  Mechanical 
SPECIAL  INSTRUCTIONS: 

1.  .Student  will  get  an^y  one  practice  electrode. 

2.  Once  the  project  platei;  are  clamped  into  position, 
they  must  not  be  moved  until  the  project  is  complete. 
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NAVAL  SCIICX)L  DIVING 
Diver,  Second  Class  A-433-0022 

Security  Cledrdnce:     iJnc|assi  f  iud 

t 

Leaaon  Topic;     11.1  Mk  V  Deep  Sea  Diving 

System  Helinet 

7  Hours 

INSTRUCTIONAL  MATHUIAL: 

U.S.  Navy  Dlvlncj  Manual,  Vol.  I 
Standard  Classroom  Equipment 
Student  (Guides 

Mk  V  Deep  Sea  Diving  System  Helmet 

Slotted  B"  Screwdriver 

Hand  Wire  Brush 

Litharge  and  Glycerin  60/40 

Breastplate  (basket  Mandrel 

block  of  Wood  and  Sandpaper 

Kn  i  te  or  Scr  i  bti 

Urti^s  tp  1  ate  Studs 

50/50  Soft  Solder 

Fi  opiiatj  TOLc:h 

V\  ux 

1/2'*  Die 

TEKMINAL  OHJiCCTlVli 

I.     wluMi   Ihti  student  completes  this  course 
he  will   be  ahlf^  to,   given  a  Mk  V  Deep 
SuJ   Diving  System  Helmet,  "perform  Uie 
following  maintenance  so  that  the  equip- 
ment   luuy  be  used  in  diving  operations: 
Kepi  ace  port  glass,    replace  breast- 
plate gasket,  and  replace  breastplate 
stud.     Additional  maintenance  items 


FRir 


AND  SALVAGE 


TERMINAL  OBJECTIVES  (cont'd) 

are  to  be  accomplished  dependent 
upon  time,  and  eguipn^nt  require- 
ments « 

a.  Replace  breastplate  padeye . 

b.  l^place  telephone  jack  in 
gooseneck , 

c .  Re pi ace  reproduce r . 

d*     Chase  threads  on  the  Air 
Gooseneck,  Telephone  Gooseneck 
and  Breastplate  Studs. 

e.  Replace  safety  locking  device. 

f.  Replace  or  lap  in  the  Supple 
mentary  Exhaust  Valve, 

g.  Lap  in  and  adjust  the  Exhaust 
Valve . 

h.  Replace  face  plate  and  gasket. 

i .  Test  communications. 
Make  new  lanyards  for  the 

breastplate  eyelets  and  install 
them. 


ENABLING  OBJECTIVES 

1.     For  eacli  of  the  repairs/maintenance 
requi rements  listed  alcove : 

a.  Orally  STATE  the  coiiunon  cause  (s) 
»    of  the  equipment  damage/ tai lure/ leak 

which  would  lead  to  repairing  oi. 
replacing  the  specific  piece  of 
eq  .^pment. 

b.  LIST,  in  writing,  the  tools 
needed  for  the  specific  repair. 

c.  EXPLAIN,  in  writing,  step-by* 
step  procedures  for  effecting  the 
repair  or  replacement.  f  oo 


ENABLING  OBJECTIVES  (cont'd) 

d.     Or<tlly  EXl^IJVIN  thu  importance  of 
doing  proper  repairs — includiny 
results  if  repair  pruce<iures  are  not 
carried  out  properly. 

CRITERION  TEST 

1.     Civen  a  Mk  V  Deep  Sea  Diviny  SysLeni 
Helmet,  perform  the  following  main- 
tenaitce  ao  that  the  etiuipntent  may  be 
used  in  diviny  operations:  Replace 
port  cjlass,   replace  breasti)late 
yasket,  and  replace  brcastplatt;  sLud. 

HOMEWORK 

Student  Guiile,  Volume  K 

Assiiffiment  Sheets   ll-l-lA  thrH)uyh 
11-1-2A. 


Toold   for  MR  V  IXi^  Sea  Dlviiitj  System 

Slotted  8"  Scrrewdrivur 
Wire  Brush 

Lltharijo  diid  Glycerin  60/40 
breastplate  yasket  mandrel 
Ulook  of  wooti  and  sandpaper 
Knite  or  scribe 

New  b/i*  stud,   1   3/4-  or  2  1/2" 

50/50  soft  solder 

Fropaiie  Torch  t'lux 

Breas t|>l<t)  e  stand 

1/2"  die    (12  threa(*r 

Clean  rays 

l*adeyu  and  hackincj  plate 

File  and  hanutiur 

Slotted  6"  screwdriver 

Oi^^n-end  w  rtuicFi 

beeswax  and  laddie 

Vol time ter 

#8-12   thread  st:rows 

Telephone  te^it   box   (diver's  amp) 

Punch 

nri  ft  pin 

1"   opt-n  end  wrench 
New  siiriii«)ii 
bi  1  i|h  t  woi  k   |>o|  i  sh 
12"   dd)ii:drd>le  wrench 
Neeilie  nose  pliers 
Vtt"  halyaid 

Sail    rwino,    imudie,  palm 
LP  a  i  r  juppi y   (150  psi ) 
Chalk 

#4  U.K.   CkMuliu-h  ijliKi 

5    1/4"   to    i   1/2"   0/0  pliuj 

l<iH  1  e  r 

Tr ich 1 ui e tho I yne 
Sci  ssors 

D/S  divinii  illoves 
O 

ERIC 


ipment  and  Repair 

Pa  tell  templates 
Patching  material 
|2B  gromrnets 
12  B  groinmet  die 
S/a**  gasket  punch 
Stud  shim 
Neets  Foot  Oil 
Marline 

Air  control  valve 
16  canvas 
Paint 

1/8"  line  white 

Spanner  wrench 

Wire  cutter  and  stripper 

Wood  screw 

"T"  wrench 

Flax  packing 


Tools  needed  for  individual  jobs  are  not 
listed  in  the  instructor  guides  but  will 
be  referred  to  in  the  procedures  for 
those   jobs . 


OUTLINt:  OF  INSTHUCriON 

[.     Introduction  to  the  lessio.', 

A,     blBtdblibh  Contact 

b.     kistablliih  Readiness 

C.     EatabllBh  Eirfect 

I).  Overview 
II.     Mark  V  DeeiJ  Sea  Diving  System  Helmet 
A,     Rt'place  Port  Glass 
I.     Failure  Due  to: 

a.  Glass  breaking. 

b.  Litharye  and  glycerin  seal 
l)reak  i  ncj . 

2  .     Pro<;edu  res  : 

a •     Kemove   facepl ate  yuard;  four 
8-  32   3/8"  machine  licrews. 

b,  Kumove  old  glass. 

c,  (•le<in   faceplate  on  port  wi  tli  wire 
l)rush  and  i,craper. 

d,  Prepare   litharge  and  glycerin 

(3) 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

Introduce  self  and  topic. 

Get  students  ready  to  learn « 

Bring  out  need  and  value 
of  material* 

State  learning  objectives. 
Use  Helmet  T/A. 


Demonstrate  using        Observe,     Take  notes  as 

actual  equipment  or  necessary. 

T/A. 


Mixture  change  dependent  1      .  - 


\ 

K 


OUTLINE  OF  INSTRUCTION 

mi  xtuie , 


INSTRUCTOR  ACTIVITY     STUDIiNT  ACriVITY 

upon  temperdtura  and 
humidity.     Do  not  let 
come  in  contact  with 
skin . 


IMace  mixture  liberally  in  port 
r  incj, 

Place  new  glass   (or  cleaned  one) 
in  pott  rincj  and  tap  in  place. 
Scrape  off  excess  litharcje  mix- 
ture and  wipe  and  clean  with  rag. 

Replace  port  or  faceplate  guard      Testing  this  particular 

terminal  objective  may  be 

and  allow  to  dry  at  least  eight  (Q)'accomplished  by: 

1,     Having  the  student 

hours  prior  to  use. 


J,     I'ractical  work. 

a.     Kach  student  should  accomplish 
these  procedures. 
U»     Repluci^  breastplate  gasket* 
1  . 


actually  perform  the  work 
on  a  helmet  needing  repair 
or  a  designated  T/A  helmiit,  or 
2.     liave  the  student  des- 
cribe the  necessary  steps 
while  demonstrating  as  much 
as  possible . 
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Fai  i  ui e  due  to ; 

Gasket  T/A*                     Pass  T/A 

Show  class  two  reasons  j 

a,     healhtir  worrit-aye. 

for  gasket — use  T/A. 

1.     Control  travel  of  helmet. 

b  .      I  lui^  rope  r  tia  re  , 

2.     Watertight  seal 

c.     Can  be  shinmud  up. 

(3)  shims 

(1)   chart  paper. 

oirn.iNfc:  of  instkiution  instructor  activity    student  activity 

d.  1    Improper  sturrtiuj. 
2.     l*r<)i:e<.lurea ;  Use  T/A, 

d.     RoHtove  tjasket  with  knife  or  scribe. 

b.  Chiick  new  gasket  in  bredstplate 
f  o  r  f  i  t . 

1.     Not  all , breastplatos  are  eame, 
require  different  thicknesses. 

c.  It  necebSc  ry,   rtiiiiove  yuaket  from    Rouyh  side  up. 
breastplate  and  insert  in  mandrel. 

d.  I'ut  sandpaper  around  wood  block. 

e.  SantI  qasket  evenly. 
t .     Che  ck  fit. 

»i.     t  lean  B/l*  tjasket  clianne  1  with 
^  i I e  brush . 
i.     l'raetit;al  work. 

.1.     '..Kh  student  checks  a  helmet  and     Observe  ^nd  instruct  EacAx  student  checks  at  least 

as  necessary.  one  helniot  and  replaces  or 

!»reiist  p  late   lav  fit.  repairs  as  necessary. 


C.     Ueplacti  bieaatplato  stud 
1 .     Fa i lure  due  to: 


ERIC 
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OUTLINE  OF  INSTlUJCriON 

A.     Tiijhtenintj  wliuj  nuts  too  tight. 

w 

t>.     Careless  handling  of  helinct  and 
breastplate » 

c,  iitri[>ped  threads, 

2.  Procedures: 

a.  I* lace  breastplate  in  ti/l*  stand. 

b.  l*ut  wet  racjs  aroiu^d  the  area 
ot   citud  to  be   ic moved. 

o.     Heat  area  of  stud  with  torch 
until  sol'ler  is  melted, 

d,  KciiiDve  stud  and  wire  brush  old 
tiolder  by  adding  iikf>re  heat. 

e,  livtitail  new  stud. 

t.     Heat    area  add  Ifl  ux  and  solder, 
ij.     Use  n/P  strap  to  check  tor 

a  1  i  cjnhient . 
Il .     Chase  U/l*  stud  threads  with 

1/2  die. 

3,  l*ra<!tica]  work. 

Q  (6) 


INSTRUCTOR  ACTIVITY     STUUENT  ACTIVITY 


Demonstra te « 


Used  to  reduce  area  of 

heat  conduction . 

Apply  direct  heat  to  stud. 

Explain  heat  conduction — 

Process  by  which  energy  (heat) 

is  transferred  from  molecule 

to  molecule* 


Wire  brush  before  installincj. 
Not  acid  core  solder. 


Use  T/A  show  students  how 
to  clieck  alignment . 


1 8  '"^ 


ohrMNK  OF  TN'JT RUCTION 


I). 


ERIC 


a.     Each  student  replaces  a  breast 
plate  stud. 
Uupldcu  breastplate  padeye. 
I •     Fa  i 1 ure  due  to: 

a.  Heavy  strain  on.padeye. 

b.  Dropped  breastplate, 
2  .     Trtjcedure : 


a. 


d. 


t. 


Ueiiiove  solder  from  backiny  plate 

and  breastplate. 

Vila  off  peeped  over  stud  and 

rtimove  backinq  pl^te.  « 

Cluan  padeye,   backiny  plate 

ariii  breas  tpia  te  . 

I nsert  padeye . 

IM  dce  back  in tj  plate  over 

atud  and  peen  over. 

.S<ildi:r  backintj  plate  and  stud  to 

l>  I  fiistpla  te  * 

iiolder  padeye  to  breastplate. 

(7) 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

Observe  and  Instruct  Replace  B/P  stud, 
as  necessary. 


Use  T/A  and  demonstrate 
heavy  strain. 


OUTMNK  OF  INSTHUCTION 

h.     Iilxiildin  heat  conduction. 
3»     l*racticdl  work. 

Only  if  equipment  in  available « 
E.     Replace  tuleplione  transceiver  and  jack. 
1.     Failure  due  to: 

a*     Water  or  moisture  in  tranBceiver, 

b.  broken  wire. 

c.  Inoperative  speaker. 
2  .     I'rocetliire : 

a.  Disiionnect  wires  inside  helinet. 

b.  ReiiK>ve  (2)   bracket  nuts. 

c.  Lilt  out  transceiver. 

d.  HeiiK>ve   (2)   holdiii     screws  from 
cjooseneck  jack  . 

e .  Ment  and  remove  beeswax* 

f.  HtiiiiL^vu  jack  from  gooseneck, 
ij.     dean  gooseneck. 

h.     Koplacinq  solder  12"   lead  from 
transceiver  to  new  jack  element. 

(8) 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Use  T/A«  Take  notes  as  necessar 


Use  jack  plug  ^lement  and 
transceiver  for  T/A  pass 
around  to  class . 


OlITI.INKOf   INiiTROCTItM  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

I.     Kepldce^wo  acrewti  in  eliiiiient. 

> 

j.     llbe  voXtiiifceter  for  checking  contlnaity, 

k.     Melt   new  beeswdx  for  sealinij.  Wax  to  be  poured  from 

inside  the  helmet. 

1.     Kepldce  jack  cover, 
III.     Replace  transceiver  in  recess 
'  over  studs. 

*  n.     He[>ldce    (2)  holdiny  nuts  on 

studs   then  ticjhten. 
3.     Practical  work. 

a.      It  equipment  needincj  repair  is 

availal)lc  and  time  petniits,  assist 
students  in  completing  task  Use 
p  I  (jce<iures  out  I  i  ned  above  , 
l\     \iGy\  iicAuyj  A\r  or  telephone  yooseneck.  Take  notes  as  necessary. 

I  ,      Ka  1  1  me  due  to: 

ii ,      Heavy  strain  on  ijooi>eneck  .  Sliow  T/A  witli  lieav^y  strain* 

b  .     St  I  ipi)ed  th  rt*dds  on  ^jooseneck  . 

c.     careless  lumdlirKj  of  helniet.  Show  cross  threading  i     r-i  w  ^ 


gooseneck  threads.  .1^59  ^ 

(9)  QD 


OUTI.lNfc:  OF  INSTKUCTION 


1  "^^^^ 
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a,     Kile  off  rivet  heada. 
Ik     Melt   solder  from  backiny  plate 
ami  heliriet. 

c.     Me  it  aolder  from  (jiioaeneck  and 
ho  I  me  t  * 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Use  T/A  to  demonstrate 
or  explain. 


d 

e , 


Hei>lace  gooseneck  and  backing  plate. 

On  Air  Gooseneck,  check 
Inseit  rivets  and  peen  over.  heat  effects  on  air 

channels  inside . 

iJolder  backing  plate  to  heln^t- 


g.  .  bolder  around  gooseneck  and  helmet 
^ .     l*racl  iCif\l  work  . 

a.      If  equipment   needing  repair  is 

available  and  time  permits,  assist 
stiulents  in  completing  task.  Use 
pi ocedures  out  1 i ned  above . 
Kepi  ace   tiatety   locking  device. 
I  •      K<i  i  I  in  t;   due    to  : 


Observe  and  take  notes  as 
necessary • 


a  . 


^uItJ:ies^i  i  ii  £j  t  a  1  1  a  i  i  <  >n  (ir  remov-  Use  T/A  to  show, 
ing  hat    from  l)reastpl  ate  , 

(10) 
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OUTI.INfc:  OF  INSTRUCTION 

I 
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INSTRUCTOR  ACTIVITY  P STUDENT  ACTIVITY 
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ai     Drive  out  dowel  pin, 

b.  Melt  solder  from  backing  plate, 

c.  Melt  solder  from  helmet  and 
latch  dome. 

a,     Kile  down  peened  over  stud, 
e.     Orive  out  atud  and  latch  base. 
£•     Clean  area  around  hole  for  l^tch 
base , 

y.     Insert  sew  latch  bajje. 

h,     IMdce  backing  [)late  over  latch 

ba^e  stud, 
1.     Peen  over  latcrh  basq  iitud. 
3.     tiol.der  over  stud  and  backing  plate, 
k.     boliler  around  latc:li  base  and 

he  lii)et  she  11. 
1.     IMctce  new  duirUjbell   in   latch  base.  Caution. 
Insert  doweJ  pin  and  peen  over* 


Use  T/A  to  explain 
procedures , 


Care  imiat  be  taken  hot  to 
pinch  dumbbell  base  when 
peening  over  dowel  pin. 


I  Jim 


OCJTI.im.  (JK  INHTIUJCTIDN  INSTRUCTOR  ACTIVITY     STUUfcINT  ACTIVITY   

3.     I' Tactical  work. 

«^ 

<*.     If  eqiii  piiient  nt^'ediiuj  rtipaii  ij^ 

'  \ 
d vai lable  and  timo  peimi  ts ,  assist 

students  in  cojinj let uuj  task. 

II.     KeiJlacini^  supplementary  exijaust  valvti.         Use  T/A  to  show.  Observe  and  take  notes  as 

necessary. 

(Spit  cock) 

m 

1 .      Fal 1 ure  due  to; 

a.     nlver  hitting  it  sliari)ly  on  bottom. 

_  Caielessness  in  handling  helmet. 

1.     I'rocedures:  Use  T/A  to  explain 

procedures . 

a.     Melt  solder  from  retaininy  riny. 

b*     Unscrew  retaining  ring  with  1"         Use  only  1"  open  end 

wrenct  to  avoid  damage 
(jpen  end  wrenx:h.  *  to  bonnet. 

Melt  solder  from  valve  and  heliiKit 
she  11,  , 

d.      hisnre  area  to  l)e  soldered  is  clean, 
c.      Insert  new  valve  oind  screw  down  re- 
taining  ring* 

J^(^/)j  f.     Solder  retaining  ring  and  helmet  shell. 

o  (X2)  1.902 

ERIC 


OUTUNK  OF  INSTIUICTION 


INSTRUCTOK  ACTTVITV     STUDKNT  ACflVITY 


<j,     Solder  valve  baae  to  helniet  shell. 
K     Practical  work, 

a.      If  equipment  needing  repair  is 

dvaildble  and  time  permit^  assist 
tit u<1ents  in  complet  in<j  task  . 
I.     Lap   in,   and  adjusting  the  Air  Regulating     Use  T/A  to  show, 
Kxhaust  Valva. 
1 .     Fa i 1  are  due  to: 

a.  Unskilled  personnel  lapping  in  and 
adjusting  the  valve. 

b.  Dirt  and  debris  caught  between 
the  disc  and  seat. 

•ti.     Weakening  of  the  jjrimary  and 

secondary  exhaust  valve  spring. 
^  .     Procedures : 

a  *      Keiuove  screws   trom  val  ve  bonnet 
i|uard. 

b.     Unscrew  valve  bonnet  and  body. 

Use  1"  0£)en  ei:.c  wrench  so  as  not  to 

(13) 


Observe  and  take  notes 
necessary « 


Use  T/A  to  explain 
and  demouBtrate. 


( 


t 


oirri.iNi:  of  instruction 


INSTRUCTOR  ACTIVITY     STUDKNT  ACTIVITY 


ti. 


e . 
t. 


•J. 


« 
J 


i  . 


daiiidije  bonnet. 

Uiiiicrew  chin  button  from  valve  stem 
and  disc,  ^ 

Vtiii  bricjlit  work  polish  to  clean 
l><irtti  cind  lap  valve  diac  to  valve 
seat, 

Keplace  bprirujs  if  neceasary. 
Loosen  stem  adjusting  sleeve  to 
approximately  S/ie**   then  tighten 
screw. 

Ht^(>l ace  stem  throiujli  stem  guide  and 

smew  on  chin  button. 

Insure  secondary  spiring  is  in  place 

and  screw  valve  body  and  bonnet  to 

helmet. 

Kepi  ace  screws   in  valve  bonnet 
guti  i  d . 

c'htick   va  A  ve  setting  by  cracking 
valve   1/4  turn  open  tap  chin  button 


( 


OIITMNK  OF  INbTUUCTlON 

to  insure  it  started  to  open, 
k.     It  valve  has  not  started  to  open, 
the  valve  must  be  disassen^led  and 
the  stem  sleeve  readjusted, 
J.     Pract, ical  work. 


INSTRUCTOR  ACTIVITY     STUDfcINT  ACTIVITY 


ERLC 


7 


Use  T/A  or  actual 
equipment  to  show. 


Observe  and  take  notes  as 
nepessary . 


a.     Kdch  student  will  lap  in,  adjust,   Instruct  and  advise     Each  student  will  perform- 
as  necessary. 

reassemljle  and  check  an  exhaust 
valve. 

J.     Replace   faceplate  and  cjasket. 
1 •     Fai 1 ui e  due  to: 

a.     Worn  countersunk   recess  in 

faceplate.  . 
l>  -     broken  1  uqs  on  facei>late. 
c.     Worn  or  broken  rubber  tjaskot. 
2.  Troueduies: 

a.  Ucnuwe  cotter,  i>in   from  hin<je  pin. 

b.  Kemove  himje  pin   from  luys. 

c.  Remove  ol£i  facei)late  and  replace 
w  i  th  new  one . 

*  (15) 


1 


o 


OUTI.iNt:  OK  INSTHUCTION 

d.     Hep  lace  hiiuje  piu* 

e-,     Repldce  cotter  [>ia  throuyh  hiruje 

pin  then  brad  over« 
f.     If  new  (jdsket  ia  necea^icAry,  it  is 

easily  removed  from  faceplate  with 

Kni  tu.     Clean  area  and  replace  with 

new  rubber  cjt^sket. 
J*     l*rai>t  i t:al  work  . 

a.      \t  e(]u|Lpnient  needincj  repair  is 

ava  i  lal>ie  and  time  i>ermi  ts  ^  assist 


INSTKUCTOIt  ACTIVITY     STUbENT  ACTIVITY 


ERIC 


K.      Kenewincj  bieaut  plate  lanyardti. 

i  * 

1  .      Fa  L  l^uie  due  to: 

a.  Aije.  , 

b,  Kxi:esHive  iiae  ^  wear, 

2  *      I*  I  OL:<Mhu  eii ; 

a.  Cut   a  piece  of  tjiijual  iialyard 
approximately  48-54   inches  lony. 

b.  Active  each  end  approximately  1 

I 

!  *  (16) 


Pass  a  worn  lanyard  Observe  and  take  notes  as 
through  class .  necessary . 


,(  (  ( 

' OUTLINE  OP  INSTRUCTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTiVlTY  t 

inch  with  Ball  twine.  f  - 

c.     Insert  new  line  In  broastpLate  eyelets. 

3.     Practical  work.  ^ 

a.     Each  student  will  renew  replace 

*  Observe'  and  instruct  Each  student  will  renew 

a  lemyard.  •      as  necessary <  and  replace  a  lanyard. 

« 

III.  Summary 

A.  Assign  practical  work  dependent  upon  time 
and  equipment  availability. 

B.  Answer  questions.  '  Ask  questions  as  necessary 


1^ 


(1-7) 


NAVAL  SCHOOL  DIVING  AND  SALVAGE 


Diver,  Second  clasa  A-433-0022 

Sacurlty  Clearance i  Unclassified 

Laiison  Topic:     11.2  Mk  V  Deep  Sea  Diving 

System  Dress 

7  Hours 

INSTRUCI'IONAL  MATERIALS: 

U.S.  Navy  Diving  Manual,  Vol.  i 
Student  Guides 

Standard  Classroom  Equipment 

Mk  V  De«p  &ea  Diving  System  Dress 

#4  Goodrich  Glue 

D/C  Plug  5  3/4"   to  3  1/2" 

Bolldr 

Trlchloretholyne 
Wife  brush 
^Scissors 

D/S  Diving  Gloves 

Patch  Templates 

|2B  Grommets 

|2B  Groroniet  Die 

Lacing  Flap  Template  (Mk  V) 

3/8"  Gasket  Punch 

Breastplate  Stand 

Patching  Material 

Crotch  Patc:li  Template   (Mk  V) 

Sail  Twine  and  Needle 

Sewing  Palm  ' 

Stud  Shim 

Neets  root  oil 

Screw  Driver 

Mk  V  Deep  Sea  Diving  System  Weight  Belt 
Mk  V  Deep  Sea  Diving  System  Shoes 


TERMINAL  OBJECTIVE 

1.    When  t^e  student  completes  this  course 
he  will  be  able  to,  given  a  Mk  V  Deep ■ 
Sea  Diving  System  Dress,  perform. the 
following  maintenance  so  that  the  equip 
men t' may  be  used  in  diving  operational 
Placing/ replacing  gloves,  patching  a 
hole,  air  test  dress  before/after 
patching.    Additional  maintenance  items 
are  to  be  accomplished  dependent  u|,}on 
time  and  equipment  requirements. 

a.  Replacing  lacing  flap. 

b.  Replacing  crotch  flap. 

c.  Repair  and  patch  torn  rubber  gasket 
on  collar. 

d.  Renew  lead  weights  on'  Mk  V  Deep 
Sea  Diving  System  Weight  Belt. 

e.  Renew  straps  and  buckles  on  Mk  V 
Deep  Sea  oiving  System  Shoes. 

f.  Clean  and  preserve  Mk  V  Deep  Sea 
Diving  System  Shoes. 

ENABLING  OBJECTIVES 

1.     For  each  of  the  repairs /maintenance 
requirements  listed  above: 

a.  Orally  STATE  the  common  cause (s) 
of  the  equipment  damage/failure/ leak 
which  would  lead  to  repairing  or  re- 
placing the  specific  piece  of  equip- 
ment. 

b.  LIST,  in  writing,  the  tools  needed 
for  the  specific  repair. 

c.  EXP^IN,  in  writing,  step-by-step 
prbcedures  for  effecting  the  repair  or 
replacement. 


.ENABLING  OBJECTIVES  (cont'd) 

Orally  EXptAIN  the  importance  of 
^  doing  proper  maintenance  to  include 
results  if  repair  procedures  are  not 
carried  out  properly, 

CRITERION  Tb'ST 

•I 

1.    Given  a  Mk  V  Deep  Sea  Diving  System 
Dress,  perform  the  follpwing  mainten-- 
ance  so  that  the  equipment  may  be 
used  in  diving  operations:  Placing/ 
replacing  gloves,  patching  a  hole,  ai 
Itest  dress  before/after  patching.  " 

HOMEWORK  V 

StuTdent  Guide,  Volume  K, 
Assignment  Sheets  11-2-lA 
and  11-2-2A, 


er|c  - 


OirrLlNE  OF  INSTRUCTION 
I.  Presentation 

A«    Air  tefitincj  dreBd  before  patching « 
\.     Failure  due  tot 

a.    Non  Applicable • 

2,  Procedures: 

a.  Place  dress  on  breastplate  stand 
as  you  would  on  a  diver« 

b.  Open  air  valve  and  blow  up  dress* 
(1)   Do  not  exceed  2  palcj  pressviire. 

c. 

d.     Seuure  air  an'd  r^iinove  dress. 

3.  Frdctical  work, 
a,     k'dcti  stbdent  will  air  test  a 

dress  for  leaks. 
'      B.     I'lacing  or  replacing  a  (jlove  on  D/S 
Diving  Orcus. 
1.     Failure  due  to: 

a.     All  D/S  dresses  coine  from 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


lb 


Use  actual  equipment  Take  notes  as  necessary, 
to  demonstrate e 


rocate  leak  and  clialk« 


If  necessary,  use  soap 
and  water. 


Each  student  will  air 
test  a'^dress  for  leaks* 


Use  1*/A  or  actual 
equipment  to  show^ 


Take  notes  as  necessary. 


1914 


(3) 


1915 


) 


) 


) 


OUTLINB  OF  INSTRUCTION 


INSTRUCTOR  ACTIVITY    STUDENT  ACTIVITY 


manufacturer  with  cuffs* 
b«     (Uove  damage  due  to  continuous 

underwater  use. 
c«     A  blow  up  could  blow  a  glove « 
2.     Procedures s 

a.     Dry  mLnintum  of  24  hours « 

b«     Insert  D/C  pl^g  from  inside  of 

sleeve  approximately  4*"  extending 

from  sleeve. 

c.  Gloves  will  be  trimmed  (cut  from 
gauntlet)   according  to  size  of 
dress  being  patched. 

(1)  3"*  off  of  11  dress. 

(2)  2**  off  of  #2  dress. 

(3)  1"  off  of  31  dress. 

d.  Place  glove  on  D/C  plug,  rolling 
it  back  two  inches  at  the  top.  ^ 

e.  Insure  tha  glove  is  flush  with 
sleeve  and  that  glove  and  sleeve 

(4) 


Use  T/A  to  explain.    Take  notes  as  necessary 


O 


■ '  ■..■.>        ■  ■  '  ''   ^  :    ■  ) 

OUTi^lNK  or  INSTRUCTION  INSTRUCTOR  ACTIVITY    STUDKNT  ACTIVITY 

seaitia  are  ^licjiied. 
t«    Cloiin  area  with  tricliloratholyne. 
'Cj,     Roucjhen  area  with  wire  brush, 
h.^  Apply  3  coats  of  §4  Goodrich  to  ^ 

glove  and  sleeve  allowing  each 

coat  to  become  tacky  before  apply- 

ing  the  next  coat. 
i«     After  the  third  coat  is  applied, 

roll  the  part  of  the  glove  turned 

c'ovin.  un  over  tlu*  oTeevft. 
J.     Roll  vigorously  with  the  roTTer 

vorkinq  from  the  center. 

"urn  sleeve  inside  out. 
1.     Using  teh{>late  cut  curved  atjrip 

from  patching  cioth. 
ro.     Strip  protective  cloth  from  patch 

and  lay  on  a  flat  board.  _ 
n.     Roughen  area  for  applying  patch, 
o.    Apply  3  coats  of  glue  to  curved 

(5) 


) 


) 


OUTMNK  or  INSTRUCTION 

tttri(i  and  aroa  meeting  at  sleeve 
and  glave. 

(1)  Allow  each  coat  to  become 
tacky  before  applying  the 
next  coat, 
p.    Apply  curved  strip  evenly,  over 
joint  between  glove  and  sleeve, 
q.     Turn  sleeva  right  side  out  and 
follow  the  same  procedures . 
3.     Practical  work. 

a*     Each  student  should  accomplish 

4 

these  procedures. 
C.    Patching  holi  in  D/S  Oivipg  Dress 

1.  Failure  due  toi 

.t  a.    excessive  wear. 

b.     Improper  stowage. 

2.  Procedures  I 

a.    Dry  for  minimum  of  24  hours. 


£NSTRUC«l*Oft  ACTIVITY    STUDENT  ACJl'IVITY 


ERIC 


?c  1919 


Observe  and  assist 
as  necessary. 


Accomplish  procedures  to 
place/replace  gloves. 


Take  notes  as  necessary. 


Use  T/A  to  show. 


^  Use  T/A  to  explain/    Take  note^  as  necessary. 


demcAstrate  procedures. 

b.    After  finding  hole,  trim  loose  threads. 

(6) 


19^0 


>  )  . 

OUTLINE  QF  INSTKUCTIOM  /  INSTRUCl'OR  ACTIVITY    STUDfiNT  ACTIVITY 

c.     Cut  patch  l"  lartjer  than  hole 
»  to  patched* 
(1)  Round  ttll  com^s. 
ii;    strip  protective  cloth  and-  lay 

oil  flat  i:>oard.  *  <■ 

e.  Houghen  area  to  be  patched. 

f .  Apply  3  coats  of  cjlue  allowing 
each  coat  to  become  tacky  before 
applying  tlie  next. 

tj.     When  ready,   lay  patdh  evenly  over 
and  pre^a  firmlv. 

h.  «ae  roUe*r  and  working  from  center 
outward  roll  out  all  bubbles. 

i.  Any  edge  of  patch  that  does  not 

adtiere,  trim  off.  "  . 

(1)   Do  not  try  to  re-glye. 
j.     Allow  24  hours  to  dry  before 

ttiating  and  using,  • 
J.     Hractical  work.  ff 

(7) 


ERIC 


1921 


) 


) 


OUTLtNE  OF  INSTRUCTION  | 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


n. 


I  9  "^  '^ 


ERIC 


a.     Lach  Btudent  should  perform  pro-    Observe  and  instruct  Each  student  patches  a 

as  necessary.  hole  in  b/S  Diving  Dress < 

cedures. 


2. 


Rep  I  doing  lacing  flap  on  D/S  Diving  Dress  Use  T/A  to  show* 
I.:    Failure  due  to: 

a.     Excessive  use  of  the  dress • 
•    b.     Over  tightening  of  the  laces. 
Proceduress 

a.  Dry  for  minimum  of  24  hours, 

b.  Using  lacing  flat  template,  cut 
two  lacing  flaps  from  patching 
mati^rial. 

c.  To  remove  old  flap,  pull  around  end 
patch  from  lacing  flap. 

d.  Bench  mark  with  chalk  both  ends 
of  lacing  flat  to  insure  proper 
alignment  of  new  lacing  flap* 

e.  Pull  off  old  lacing  flap. 

f.  Take  the  two  new  lacing  flaps, 

(8) 


Take  notes  as  necessary. 


Use  T/A  to  explain      Take  notes  as  necessary, 
or  demon strilte  pro- 
cedures. 


hi 


) 


OUTiaNE  01?'  INSTKUCTION 

^   strip  protective  cloth  and  lay 

on  fl^t  board, 
y.     Apply  thre-j  coats  of  14  Goodrich 
and  ijlue  flap  pieces  to^jother* 
Kedve  i/i*"  uncjlued  aloncj  straight 
edcje . 

h.  Allow  aini>l6  time  for  glue  to  set 
up  before  puiichincj  holes  for 
grofiunets. 

■t 

i.  After  puiu:hin9  holes  for  cjrommetB 
insl^ll  12b  cjroiiuik3t  using  cjroiiimLit 
die, 

\,     clean  area  for  lacing  flap  on  dress 

with  trichloretholyne. 
k.     Use  wire  brusli  to  roucjhen  area. 

(1)  Ue  sure  not  to  remove  chalk  Emphasize, 
niark. 

I.     Api>ly  3  coats  of  |4  Goodrich  glue 

(9) 


INSTRIJCl'OH  ACTIVITY     STUDENT  ACTIVITY 


ERIC 


>  )  '  ) 

OUTLINE  or  INSTRUCTIO^I  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

to  area  for  laclncj  flap  on  drasa  and 

on  new  Xacimj  flap. 

•     -  . 

(1)  The  unglued  3/4"  area  is  butter-    Draw  lacing  flap  to 

show  butterfly  or 
tiled  to  make  1  1/2 •*  surface  show  actual  equipment 

which  ia  the  part  glued  to  dress. 

ni.  After  glue  is  applied,  place  lacing 

flap  on  dress  using  chalk  mark  for 

alignment, 
n.  Use  roller  to  roll  out  air  bubbles* 

o.  Cut  laclnq  flap  ^nd  patch  f  Draw  end  patch  on  C/B 

^  or  shov/  actual  equipment 

p.  Riimove  protec^ive  cloth  ajid  lay  on 

flat  board. 

q.  Clean  area  to  be  patched  on  dress 

with  Trichloretholyne,  then  wire 

brush. 

I 

r.  Apply  3  coats  of  I 4  Goodrich  glue  to  ^ 

->  ^  '  • 

patch  and  dress « 

8.  place  end  patch  on  dress  and  roll 

out  bubbles.  '- 


ERIC 


19?5 


(10) 


) 


(HITI.INE  or  INSTRUCTION 


INSTRUCTOIt  ACTIVITY     STUDENT  ACTIVITY 


ERIC 


t.  Allow  24  houru  to  dry  be  tore  testing  use. 

1.   l^actical  Work  ^ 

d.   It  eijuii^nant  needincj  repair  is  available      Observe  and  in*  Each  student  re^^lace 

struct  as  neces--la*^ing  flap  on  D/S 
cind  time  pariitlts,  student  should  complete    sary  Diving  Dress 

task. 

E*   Replacing  Crotch  Patch 
1.   Failure  due  to: 

a*   Repeated  use  of  D/S  Divinq  Dress 


->3 


4ise  eauipment,  picture 
or  chart  to  show 


2*  rrocedures 

a.  Dry  for  a  minlinuin  of  24  hours 
h.  Place  D/P  diving  dress  on  breastplate 
stand  and  apply  1/2  lb  of  air. 

c.  Remove  old  crotch  patch 

d.  Clt^an  area  with  Trichloretholyne* 

e.  Roughen  area  witli  wire  brush. 

f  .  Ob  i  luj  crotch  patch  teiajAl  ate  and 

patching  material,  cut  out  new  patch. 

ij.   Remove  protective  cloth  and  lay  on 
f Jat  board. 


(11) 


1927 


) 


) 


OUTtlMK  OP  TMSTRUCTION 

h.  Apply   »  coats  of  14  (Goodrich  glue 
to  tiatch  ami  dress. 

i.  PlacH  patch  on  crotch  area  of  dress 
and  roil  out  bubbles. 

j.  Secure  air  and  remove  dress  from 

breastplate  stand. 
K.  Allow  24  hours  before  testing  and 

using. 
3.  Practicdi  Work 

a-   If  equipment  needing  repair  is 

available  and  time  permits,  each 

student  should  replace  crotch 

patch. 

F.  Repair  Torn  UubbAr  Gasket  on  rollar 
1.  Failure  One  tos 

a.  Kepeated  use  of  dress 

h.  niver  using  smaller  dress  than 

necessary, 
c.  Car*^|i>H^  removal  of  Jtireantm ate , 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITy 


) 


Observe  and  instruct  Each  student  replaces 
aa  necessary.  crotch  patch  on  D/S 

diving  dress. 


Use  actual  equipment, 
chart  or  trrnsparency 


(12) 


) 


) 


(MITMNK  or  INSMWJCTTON 

Dry  for  a  minimum  of  24  hours* 
(ilue  torn  area  of  collar  tocjether. 
c.  Sew  torn  area  usinij  herring  bone  stitch* 
3»^^^^ctic:al  Work 

a.   If  equipment  needinrj  repair  is  available 
and  tinie  permits,  assist  student  In 
completing  task . 
G.  Clean  and  Preserve  D/S  Diving  Shoes 

1.  Failure  due  tos 

a.  Ht^ueatod  use  in  iiater. 
h.   fioproper  use  of  Neeta  Foot  Oil  on 

shoe  * 

2,  Procedures 
a*  Wire  brush  leather  lightly  to  remove 

dirt  and  soiled  oil. 

b.  1  iiHpect 

c.  Coat  Lightly  with  Neets  Foot  Oil, 


INSTRUCTOR  ACTIVITY     STUDKNT  ACTIVITY 


Demonstrate 


Observe  and  in-      Each  student  repairs 
struct  as  necos-     torn  rubber  cjasket  on 
sary .  collar. 


Use  actual  equipment 
to  sliow 


19:>o 


(13) 


ERIC 


1931 


)  ) 

OU^riaNE  OF  IMSTKUCTION 
3.  PracLical  Work 

a.  It  equipinent  needing  repair  is 

available  and  time  permits,  asalcit 
students  in  coitipletincj  task* 

1 1 1  *  Summary 

A*  Assiiifn  Practical  Work  dependent  upon  time 

and  equipment  requirements* 
li.  Answer  questions 
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INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Observe  and  instruct  Clean  Diving  She 
as  necessary 


Ask  ouestions  as 
necessary 


(14) 
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NAVAL  SCilOOl.  DIVING  AND  SALVAGE 


l9^^ 


Diver,  £:m:ond  Class  A-4 33-0022 

flticurity  C'lticirdncei     Unci asui  f Icid 

l^tftioii  Topic;     11.3  Mk  V  Dtitip  Sea  Diving 

System  Umbilical 

5  Hours  V. 

INSTKIICT  UMAL  HAlliRIALS: 

U.S.  Navy  Divintj  Manual,  Vol.  1 

Lite  line  and  Air  Hose  (Mk  V) 

Standard  Classroom  Equipment 

Student  Gui  des 

150  psi  air  supply 

Hairline 

Kn  i  te 

Air  CtMitrol  v^ive 
16  Canvas 
Sail  Needle 
.Sewinij  Palm 
Sail  Twino 

Paint  ^ 
1/8"   Line,  wlilte 

THKNINAL  OBJI£(TIVB 

1.     Wlien  the  student  completes  this  course 
hu  will  be  able  to,  given  components 
of  the  Mk  V  Deep  Sea  Diving  System 
Uinl>ilicai,  perform  the  followincj 
maintenance  so  that  the  equipniunt 
iiMy  be  ututd^n  diving  operations: 
Marry  lifeline/air  hose,  and  repair 
()r<repla(*e  iack  pluij  on  lifeline, 
telo[3huiie  cable.     Additional  maintenance 


/ 


TERMINAL  ODJKCriVE  (oont*d) 
itpiQs  are  to  L>e  a 

i'tems  are  to  be  accomplished  flnpend- 
ent  upon  time  and  equipntent  require- 
.'  luen  ts . 

ENABLING  OnJeCTIVKS 

1.    For  each  of  the  repairs /maintenance 
requirements  listed  above: 

a.  Orally  STATE  the  common  cause (s) 
of  the  equipment  damage/failure/ leak 
which  would  lead  to  repairing  or 
replacing  the  specific  piece  of 
equipment. 

b.  LIST,  in  writing,  the  tools 
needed  for  tlie  specific  repair. 

c.  EXPIAIN,  in  writing,  step-by- 
step  procedures  for  effecting  the 
repair  or  replacement. 

d.  Orally  EXPLAIN  the  importance  of 
doing  proper  maintenance  to  include 
results  if  repair  procedures  are 
not  carried  out  properly. 

CRITERION  TEST  * 

1.    Given  components  Of  the  Mk  v  Deep 

Sea  Diving  System  Umbilical,  perform 
the  following  maintenance  so  that 
the  equipment  may  be  used  in  diving 
operations:    Harry  lifeline/air 
hose,  and  repair  or  replace  jack 
plug  on  lifeline,  telephone  cable, 

HOMEWORK 

Student  Guide,  Volume  K,  Assignment  Sheets 
11-3-lA  and  11-3-2A. 
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OUTLINE  OF  INih'RUCTION 
1 1  .Prtsaontatioi)  o 

A.  Marryiny  Ijifelino  and  Air  lloiie 

1.  t'ailuL'e  due  to: 

a.  Kepeated  use  ot  the  lifeline  and 
air  huso . 

b.  Outdated  hoae  in  use. 

c.  Iloee  cannot  meet,  required  testa. 

2.  Procedures  * 

rt.  Secure  lifeline  to  an  available 

stancion  ,or  similar  Item. 

\ 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Use  actual  equipment  Observe.  Take  notes 
or  T/A  necessary 


Use  T/A  or  actual 
equipment  to  de- 

rnonstrato. 


Observe 


I).  THke  up  slack  >nd  secure  other  end 
so  that  litelint   is  4  ft.  off  deck. 

c.  Connect  one  end  of  hoae  to  air  manifold, 

>'* 
V 

d.  Put  Air  Contr.ol  Valve  at  other  end  and 
.  prnauurizft  to  150  psi. 

e.  chalk  mark  31  inchua  back  of  jack 
pluq  on  lifeline. 

f.  Start  air  hose  fittiny  at  chalk  mark 
on  lifeline. 


(2) 
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V-OUTLINF.  OF  INSTHIK!T10N  INSTRUCTOR  ACriVUfY     STUDKNT  ACTWITV  -f. 

i|.  Mt^uHurt!  hack  22  Inchea  tron.  first  chalk 
mark  aiul  make  first:  inarriago. 

Marrv  together  uslnq  <^iqht  turns  of 
nutrline  and  two  Inner  turns  hetveen 
lifeline  and  air  hotie,  then  tie  with 
square  knot. 

h.  Repeat  marriages  every  4  ft.  with  a 
4  Incl^  catenary  in  air  hose. 

(1)  Lightweight  hose  is  married  every 
3  ft. 

i .  The  amount  unmarried  for  topside  hook 

up  ia  determined  by  the  distance  between 
air  manifold  and  communication  jack  on 
diving  station, 
i.  The  length  of  making  up  a  lifeline  and 
air  hose  ia  determine*!  |»y  tho  sMn  or 
d  i  V  i  ng  coiiuiiand . 

* 

i.  Prartictil  Work 


^93S 


a.   Kac:h  .a  udent  perfoima  procedures.  Observe  and  instruct  .  J^^fnll/HTi^hoar^ 

May  us*.,  shortened  piece  of  hoae.  as  necessar:^.    ,  up  lifeline/air  hose. 


(3) 
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INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Use  actual  equipment  Observe .Take  notes  as 
or  T/A  necessary. 


TI.INE  Oir  INSTRUCTION 
B,  Placing/Hoplacing  Boot 

1.  Failure  due  to: 

a.  Repeated  use  of  lifeline/air  hose. 

b.  Hakinrj  up  new  lifeline/air  hose. 

2.  Procedures 

a.  Cut  a  atrip  of  16  canvas  l^"  wide 
and  47'  long. 

b.  Fold  canvas  so  that  both  sides  meet      Demonstrate  with  piece 

of  paper. 

at  center. 

c.  Start  »»oot  at  first  permanent  marriage 
OM  lifoline/air  hose. 

d.  Fold  boot  around  lifeline/air  hose. 

e.  Using  needle  and  sail  twine,  sew 
canvas  tight  using  herring  bone  stitch. 

f.  Use  1/8"  line,  put  a  turks  head  at  each 
end  of-  canvas. 

g.  5'>oak  canvas  in  water  to  tighten. 

h.  Paint  canvas  the  desired  color  code, 
before  it  completely  dries. 

(4) 
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OUTI.INK  or  fNSVmirTION 
3.  Practical  Work 

a.    If  tjqulpinent  needinci  rtipair  Is 

available  and  time  permits,  assist 
students  in  completing  task. 
C.   Kepi ace/ KupAir  Jack  Plug 

1.  Failure  due  to: 

a.  Improper  hapdling 

b.  Improper  storage 

c.  Usage 

2.  Procedures 

a.  Unscrew  gland  nut  at  rear  of  plug 
housing . 

b.  Renove  parking. 

*  c.  HeiiKive  lock  nut  at  front  of  plug 

bousing  witb  spanner  virciicli. 

d.  lltirtt  plug  housing  to  soften  the 
scaling  compound. 

e.  s.lide  plug  housing  back  on  cable  away 
tiuM  cable. 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Observe  and  instruct  Complete  procedures  for 
as  nocessary.  making  l>oot  for  umbilical 


Use  actual  equipment 
or  T/A  to  explain/ 
deiponstrate  procedures, 


Observe. Take  notes 
as  necessary. 


(5) 
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OUThINK  OP  INSTRUCTION  INSTPUCTOH  ACTIVITY     STUOKNT  ACTIVITY 

f.  Itoosen  connections  to  plucj  terminals 
and  remova  plug. 

g.  Htftlt  solder  which  secures  stainless 
steel  core  In  the  anchor  pluq,  and 
remove  tlie  %#ood  screw  wedge  and  anchor 
plug. 

h.  The  cable  may  be  cut  back  to  the  dam- 
aged end  and  communications  tested. 

i .  Ruassemhly : 

(1)  Slide  gland  nut  an4  jack  plug 
housing  onto  cable* 

(2)  Kemove  the  two  outer  rubl>er 
« 

coverings  for  a  distance  of  about 
4  inches I  remove  the  rubber  cover- 
ing of  the  stainless  steel  core 
also  for  4  inches. 
(1)   fieparate  the  exposed  strands, 
clean  and  tin  thoroughly* 


otmaNK  or  iNiiTiuierioN 


INSTRUC'POR  ACTIVITY     STUDENT  ACTIVITY 


(4) 

(5) 

(6) 
(7) 

(8) 

(9) 
(10) 


Slip  anchor  plug  ovur  the  tin 
btrandu  and  coio,  then  brinci  up 
as  close  as  possible  to  the 
rubber  coverinc]. 

Distribute  strands  and  core  around 
circuiuference  of  hole  in  plug  and 
drive  in  wood  screw  wedge* 
Solder  the  stoel  core  and  wedge 
securely  into  anchor  plug. 
Cut  off  loose  ends  of  steel  core 
even  with  anchor  plug  and  smooth 
wi  th  a  f i le. 

Hare  ends  of  the  conductors  and 
twist  together  into  two  palrs^ 
red  with  green  and  black  with 
whi  te . 

Form  an  eye  in  the  end  of  each 

pair  and  solder. 

Pull  plug  housing  down  over 


(7) 
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OltTUiNK  or  INSTWICTION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVlTIf' 

rtfichor,  pluq  AH  far  an  poaaihle. 
LeiKith  of  conductor  Hhould  be 
alxiut  1/4  inch  out  of  p)uc|  housing. 

(M)  Several  turna  of  flax  packing  should 
bu  inserted  into  the  nland  and  gland 
nut  screwed  in  tight. 

(12)  Place  thin  leather  washer  over  con- 
ductors and  attach  conductors  to 

« 

plug  terminals  making  sure  that 

red/green  pair  is  connected  to  the 

ttido  terminal  and  black/white  to 

the  center  terminal . 
(D)  Pour  melted  sealing  compound  or 

beeswax  into  open  end  of  housing 

trt  within  1/4  "  of  plug  seat. 
(14)  While  sealing  coiii|»ound  is  still  soft,  ^ 

Htiat  the  lack  pluq  in  plua  housing, 

making  certain  that  the  leather 

watiher  is  properly  seated^ 


ERIC 
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OUTLINE  OF  INtiTKUCTlON 

(15)  Screw  in  locking  nut  aiul  pull  up 
ticjlit. 
3.  I*ractical  Work 

a.  Each  student  should  perform 
procedures . 

TIT  .Sununary 

A.  AsBitjn  practical  work  dependent  upon  time 

and  equipment  availability. 
H.  Anuwei  quustlonB 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY  r\ 


Observe  f^nd  instruct  Student  repair/replace 
as  necessary.  lack  plutj. 


(9) 
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f 

1 

Ask  questions  as  necessary. 
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NAVAL  SCHOOL  DIVING 

Diver,  Second  Class  A-433-0022 

Sociirity  Clearance:  Unclassified 

I^eason  Topic:     11.5  Mk  V  Deep  Sea  Diving 

System  Air  Control  Valve 

5  1/2  Hours 

INSTRUCriONAL  MAITIRlALSt 

U.S.  Navy  Diving  Manual,  Vol.  I 

Student  Guides 

Standard  Classroom  Equipment 

Screw  Driver 

Flax  Packing 

Adjustable  Wrench 

Bri^jht  Work  Polish 

Cle^in  Rag 

Scribe 


TERMINAL  OBJECTIVE  1^ 
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1.     Wlien  the  student  completes  this  course 
he  will  be  abla  to,  given  a  Mk  V  Deep 
Sea  Dlvincj  SyBtem  Air  Control  Valve, 
perforin  the  following  malntananca  so 
that  the  equipment  may  be  used  In 
diving  operational     I^p  In  needle  valve, 
renew  flax  packing  In  packing  gland 
and  adjust  packing  gland. 

ENABLING  OBJECTIVES 

1.     For  each  of  the  repairs/maintenance 
requi  recounts  listed  above: 


ERIC 


AND  SALVAGE 

ENABLING  OBJECTIVES  (cont'd) 

a.  Orally  STATS  the  conunon  cause  (s) 
of  the  equipment  damage/ failure /leak 
which  would  lead  to  repair/replace- 
ment of  the  specific  piece  of  equip- 
ment. 

b.  LIST,  in  writing,  the  tools  needed 
for  the  specific  repair. 

c.  EXPLAIN,  in  writing,  step-by-atep 
procedures  for  effecting  the  repair  or 
replacement. 

d.  Orally  EXPLAIN  the  importance  of 
doing  proper  maintenance -to  include 
results  if  procedures  are  not  carried 
out  properly. 

r 

CRITGRION  TEST 

1.     Given  a  Mk  V  Deep  Sea  Diving  System 
Air  Control  Valve,  perform  the 
following  maintenant:e  so  that  the 
equipment  may  be  used  in  diving  opera- 
tions:    Lap  in  needle  valve,  renew 
flax  packing  in  packing  gland  and 
adjust  packing  gland. 


UOMEWOlUC 

Student  Guide,  Volume  K 
Assignment  Sheets 
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OUTLINlj  OF  INSTKUrriON 
1 1 .  Preiientation 

A*  Lap  in  Nuedla  Valve ^  Renevf  i^lax  Packing, 
ami  Adjust  Packing  Gland  in  Air  Control 
Valve 

1.  Failure  du«  to; 
a.   Repeated  use 

2.  Procedures 

a*   Keiuove  valve  wheel  and  bracket, 
b*   Keiiiove  capnut  and  stuffing  box 
gland. 

c.  Use  scribe  to  remove  lead  washer 
and  flax  packing. 

d.  Use  wrench  to  remove  stuffing  box. 

e.  Remove  copper  washer  and  valve  stem. 

f.  Inspect  disc  (60^  angle)  and  seat. 

g.  If  needed,   lap  in  disc  and  seat  with 
bright  work  polish. 

h.  Olean  disc  and  seat  with  clean  rag 
before  reassembling. 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Use  actual  equipment        Obaerve.Take  note 
or  T/A  to  explain/  necessary 
demonstrate  procedures 


Demonstrate 


(2) 
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nUTl.INK  OP   INSTRUCTION  INSTRIK^TOR  ACTlVITy     STUDKNT  ACTIVITY 

i.  Screw  valve  stem  into  the  stuffing  box. 
j.  Place  ccpper  ring  into  the  groove  on 

top  of  valve  body, 
k.   Insert  valve  stem  into  body  and 

tighten  stuffing  box  wrench  tight.  * 
I.   Inaait  first  lead  washer  over  valve 

stem. 

m.  Add  new  flax  packing  rings  staggering 
the  hatts* 

n.   Insert  second  lead  washer.  4^ 
o.    Insert  the  stuffing  hox  gland  and 

screw  capnut  Into  f>oaition. 
p.  Adjust  so  that  vilve  will  not  turn 

easily. 

q.  Replace  screws  in  bracket, 
r.   Replace  valve  wheel, 
s.   Replace  locking  nut. 

t.  Replace  cotter  key  through  locking  nut. 

> 

x^y,^,}  (3) 
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OUTI.INIi:  Of  INSTRUCTION 
3,   Practical  Work 

a.  Kach  student  perfonno  procedures, 


) 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Observe  and  instruct  Repair  Air  Control  Valve 
as  necessary* 


B.  Planned  Maintenance  System  (PMS)  Requirements      Use  PMS  cards, or  T/A 

to  show* 

for  the  Hk  V  Deep  Sea  Divinq  System 

Use  most. cur rent  PMS 
requirements 


III.  Suiiuiiary 

A*  Assiijn  practical  work  dependent  upon 

time  and  equipment  availability. 
U.  Answer  <iuestions 


Ask  questions  as  necessary, 


19 


1955 


(4) 


) 


NAVAL  SCHOOL  DIVING  AND  SALVAGE 
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lUvtir,  Sucund  Class  A>433-0022 

Security  Clearance:  Unclaaslfied 

Lestion  Topicj     12.1  iiyperbaric  Chamber 

Operations 

30  Hours 

INSTRUCTIONAL  MATERIAL 

U.S.  Navy  Divincj  Manual,  Vol.  I 
Studeac  Guide 

Standard  Classroom  Equipment 
HytHsr baric  Cliaiiitier 

TKliMINAL  OlulECTIVKS 

1.     When  the  student  completes  this  course 
lie  will  be  able  to,  given  a  diving 
ac:cident  requiring  treatment  in  the 
llyperl>a ric  Chamber,  perform  the  func- 
tions of  an  outside  Hyperbaric  Cham- 
ber Ot^erator  under  the  guidance  of 
a  diving  sui>ervi3or« 

KNABiaNG  OUJt::(:TIVBS 

I.     Given  a  standard  print  of  a  Hyper- 
baric System: 

a,     EXPrAtN  the  function  (s>of  the 
maior  components  in  terms  of  what 
they  do  for  the  system. 


ENABLING  OBJECTIVES  (contM) 

b.  DESCRIBE/  show  the  functional  and 
physical  location  of  the  major  compo- 
nents and  their  component  parts. 

c.  DESCRIBE,  in  writing,  the  sources 
of  power  for  the  supply  piping 
arrangement  and  communication  couipo- 
nents« 

d.  Orally  DESCRIBE  the  modes  of 
control, 

e*     LIST,   in  writing,  the  protective 
devices  for  the  major  components. 

f.  LIST,  orally,  the  ratings  of  the 
major  components. 

g.  DESCRIBE,  in  writing,  the  nominal 
pipe  or  valve  size  used  throughout 
the  Hyperbaric  Chamber  System. 

h.  LISTjf  in  writing,  the  major  mater- 
ials used  in  the  major  components 

and  their  component  parts,  and  EXPLAIN 
why . 

i.  Orally  EXPLAIN  how  the  components 
and  consonant  parts  jparrv  out  their 
function (a) . 

j^     DESCRIBE,  in  writing,  procedures 
^    for  pressurization  and  depressuriza- 
tion  of  the  recoropreasioii  chamber. 

DESCRIBE,  in  writing,  the  adminis- 
tration of  He02/p2  to  the  recompres-* 
sion  chamber. 

1.  DESCRIBE,  in  writing,  procedures 
for  ventilation  of  the  recomnression 
chamber. 


1956 
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l*:NAIshlNi;  OUJKCTIVES  (cont'd) 

m.  Orally  STATB  the  setiioint(s)  and 
reduoritf  for  thu  8titpoint<u)  in  terms 
of  0|kiiratinq  above /be  low  them  for: 

(1)  The  roaximum  workini]  pressure 
of  the  chamber, 

(2)  Ventilation  Rate,  02,  air* 
II.     DKSCHIue,   in  writing,  the  effect 
on  this  system  due  to  the  air  and 
e lecLrical  sources* 
o.     Orally  EXP IN  the  safety  pre- 
cautions unique  to  the  Hyperbaric 
Chamber,   to  include  the  following: 

(1)  Use  of  fire  retardent  mater- 
ial inside  the  chamber, 

(2)  Release  of  dogs  prior  to  depres- 
surization  of  the  chamber* 

2.     liiidei   the  guidance  of  the  instructor, 
DtiHONSTliATE  procedures  for  pressuri- 
zation  of  the  chamijer,  checking  for 
leaks,  and  normal  oi>e ration  of  gauges. 

1.     LIST  situations  comiu  i  to  diving,  in 
writinci,  where  the  liyi>erbaric  Chamber 
woulil  l>e  required  for  medical  treat- 
ment • 

CRITERION  Ti:ST 

1.     Given  a  hypothetical  diving  accident 
requiring  treatmiint  in  the  Hyperbaric 
chdifibcr,  iierform  the  functions  of  an 
outside  Hyperbaric  Chamber  Oi>erator 
under,  the  guidance  of  a  diving  super- 
visof  , 

(2)  • 
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HOMEWORK 

Student  Guide  Volume  L  Information 
Sheet  12-1-11      Assicynment  sheet 
12-1-lA  throuqh  12-1-4A 


OUTLINE  or  INSTRU«7TION 

« 

I.   IntroriUCtlon  ^  * 

A.  Estatlish  Contact 
11.  EBtabliah  Readiness 

C.  KstabUah  Effect 

h.  Ovnrvinw 

IT  . Presentation 

A*  Pt^coinpresBion  rhainl>er  Theory 

1.  Many  situations  may  arise  during  or 

after  lUvinq  operations  that  require 

the  use  of  a  recompression  facility. 

a.  Treatment  of  diver's  diseases  or 

« 

injuries. 

(1)  Decompression  Sickness 

(2)  Gas  Embolism 

(3)  C02  and  CO  Toxicity 

h*  Surface  necoiii[>ression  Procedures 
Surface  Decompression  using 
Oxygen. 


INSTRUCTOR  ACTIVITY    STUDENT  ACTIVITY 

,  \ 

\ 

Introduce  self  and  topic 

Gat  Students  ready  to  learn 
Classroom  procedures •  etc. 

Bring  out  need  and  value 
of  material 

State  learning  Objectives 

Mav  quiz  students        Take  notes  as  necessary 


(3) 


6" 


)  )  \ 

miTMNK  OF  INSTIMMTtON  INSTRUCTOR  ACTIVITY     .STUDKNT  ACTIVITY 

{?.)  Surface  r)tic:onif>rott8ion  UHirm^»lr. 
(3)  Hcli lun-Oxvcjen  Surfdco  FkiconnreBsion . 
o.   K.i|ui|>fni!nt  TeHtlnn  antl  rhecVout  ^ 
(I)  Wribt  Depth  r.diujeH 
(2/  Diving  Watches  for  watertight 

integrity. 
(3)  Lifek>oat  hydrostatic  releases. 

d.  Ilyi>erbarlc  Oxygen  Therapy  for  Noh-diving 
injuries 

(1)  Gas  Gangrene 

(2)  .  Tetanus 

O)  Various  conditions  producing 
anoxia  ^hy|>oxia)« 

e.  Hiving  Candidate  Selection  -  Pressure  ^ 
02  Tolerance  TentH 

f .  ^'ariourt  aspects  of  Oiver  Training 

(1)  Qualification  dives  ^ 

(2)  Chamber  Training 


i.93 
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OUTLINt:  OP  INt'TUUCTlON 


INSTRUCTOR  ACTIVITY 


2.  ChamlHsr  clo«l(jii  types  <»iid  bauic  operational 
ro<iui  iremuntu 

a.  Ikiuble  lock  ch^ibers  are  the  most,  coift- 
iiKinly  used  type  in  the  Navy. 

(1)  Fabricated  from  steel  or  aluminum. 

(2)  Steel  Double  Lock  Chamber 


(3)  Aluminum  double  lock  chamber  was 
(loaigned  to  replace  single  lock 
steel  cbaniber. 

(a)  100  psl  working  pressure. 

(b)  227  cu  ft  total  volume. 


(4)  fJcuble  Ix>ck  Chambers  are  versatile. 


(a)   Possible  to  treat  2  casualties 
Himul tancoua ly . 


U)  200  psl  worklnq  pressure. 


(b)  SftO  cubic  ft  total  voluii»e. 


I.   350  '^cu  ft  inner  lock  volun»e. 


2.  150  cu  ft  outer  lock  volume. 


(b)  Tenders  can 


<5) 
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nilTl.fNK  OF   INPTBUCTJON  INS'^PUCTOR  AmviTY     S••HI^EM•^^  AOTfVrPY- 

(lQCt>fii|irc^flsed  i  n  outer  lock 
(lurincj  inner  lock  treatment. 
h.   Siiiqle  Lciuk  ClicimberB 

(1)  Very  few  Btijl   in  Navv  Ufie. 

(2)  Fabricated  from  steel* 

(a)  100  psi  working  pressure* 
(h)   250  cu  ft  in  volume. 

(  ))   lias  basic  di  sadvantacje  of  being 
unable  to  change  tenders  during 
treatment* 
All  Navy  Chambers  have  similar 
design  requirements* 
(1)  Medical  Lock 

<a)  /A^owt  18"  in  diameter*' 

(b)  Used  to  pans  small  articles 
in. and  out  during  ptessuri- 
zution-of  main  cbamber*^ — 

ki)  All  Navy  chambers  must  be  capable 

* 

olf  presourizat ion  to  165*  or 


ERIC 
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OUTLlNli  l»F  INSTHUCTION 


) 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


7  3.425  psii^  *as  a  ituniniuin. 

(3)  Must  have  a  primary  and  secondary 
air  tiupply  source. 

(4)  Should  have  oxygen  treatment 
capabi lltv. 

(5)  Must  he  eauipped  with  >>^>th  a 
one-way  and  two-way  control 
Bvs terns. 

(6)  M*ifit  have  communications, 

(7)  Must  be  equipped  with  gauges  on 
each  lock. 

Air  Supply  System  for  Chambers 
a.   Design  requirements  are  for  a 
primary  and  secondary  air  supoly 
for  all  Navy  chambers.  No  two  air 
supply  systems  are  exactly  alike  in 
meeting  basic  requirements. 
(1)  Primary  air  sujjply  is  commonly 
a  bani'  of  If .  P.  cyj  i  nders  capable 


Take  notes  as  necessary. 


Place  diagram  on  C/B  of 
typical  air  system,  use 
transparency  or  chart* 
(See  12a  and  12b  this 
Instructor  Guide) 

(7) 


)  >  ) 

NAVAL  SCHOOL  DIVING  AND  SALVAGB 


1)1  vur,  tkicufid  Claua  A-433-0022 

Security  Clearance:     Unclasai f led 

lAitfuon  Toi>ic:     11.3  Kk  V  Deep  Sea  Diving 

System  Umbilical 

b  Hours 

INSTHUCT  r ON AL  MATE  RIALS i 

U.S.  Navy  Diving  Manual,  Vol.  I 

Lifeline  and  Air  Hoae   (Mk  V) 

StanddTil  Clcttiaroom  Equipment 

Student  Guidee 

150  pal   air  supply 

Marline 

Kn  i  fe 

Air  Cuntroi  Valve 
16  Canvas 
Sail  Needle 
Sewing  I'alm 
Sail  Twine 
Paint 

l/a-   I.ine^,  white 
TEHMINAL  OBJECTIVE 

1.     Ulieu  the  student  completes  this  course 
he  will  be  able  to,  given  components 
ot  the  Mk  V  Deep  Sea  Diving  System 
Uin)>ilical,  perform  the  following 
maintenance  so  that  the  equipment 
may  bu  used  in  diving  operations: 
Marry  lifeline/air  hoae,  and  repair 
or  replace  jack  plug  on  lifeline, 
telephone  cable.     Additional  maintenance 

1955 

ERIC 


TERMINAL  ODJBCTIVB  (cont'd) 
items  are  to  be  a 

items  are  to  be  accomplished  depend- 
ent upon  time  and  equipment  require- 
ments . 

ENABLING  OBJECTIVES 

1.    For  each  of  the  repairs /maintenance 
requirements  listed  above: 

a.  Orally  STATE  the  common  cause (s) 
of  the  equipment  damage/failure/ leak 
which  would  lead  to  repairing  or 
replacing  the  specific  piece  of 
equipment, 

b.  LIST,  in  writing,  the  tools 
needed  for  the  specifi<:  repair. 

c.  EXPIAIN,  in  writing,  step-by- 
step  procedures  for  effecting  the 
repair  or  replacement. 

d.  Orally  EXt>LAIN  the  importance  of 
doing  proper  maintenance  to  include 
results  if  repair  procedures  are 
not  carried  out  properly. 

CRITERION  TEST 

1.    Given,  components  of  the  ^  V  Deep 

Sea  Diving  System  Umbilical,  perfom 
tiie  following  maintenance  so  that 
the  equlpntent  may  be  used  in  diving 
operations:    Marry  lifeline/air 
hose,  and  repair  or  replace  jack 
plug  on  lifeline,  telephone  cable. 

HOMEWOItK 

Student  Guide,  Volume  K,  Assignrnt^nt  Sheets 
ll-*3-lA  and  11-3-2A. 


) 


) 
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OUTLINE  OF  INSTKUCTION 
I  i.Frestintation 

A.  Marrying  Lifeline  and  Air  Hose 

1 ,  Failure  due  to: 

a.  Repeated  use  of  the  lifeline  and 
air  hose. 

b.  Outdated  hose  in  use. 

c.  Hose  cannot  meet  required  tests. 

2.  I'rocetiur-ea 
a.  Se<uire  lifeline  to  an  available 

atancion  or  similar  item, 
h.  Take  up  slack  and  secure  other  end 
tio  that  lifeline  is  4  ft.  off  deck. 

c.  Connect  one  end  of  hose  to  air  manifold. 

d.  Fut  Air  Control  Valve  at  other  end  and 
pressurize  to  15d  psi. 

e.  Chalk  mark  31  inches  back  of  jack 
pUuj  on  lifeline. 

f.  Stait  air  hose  fitting  at  chalk  mark 
on  lifeline. 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Use  actual  equipment  Observe.  Take  notes  as 
or  T/A  necessary 


ERJLC 


Use  T/A  or  actual 
equipment  to  de- 
mons trata. 


Observe 


(2) 


1  i 
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OlITlaHK  or   INSTIMICTION  INSTRUCTOR  ACTIVITY     STUUENT  ACTIVITY  €~ 

q«  Mt^aaure  hack  22  inchea  from  fir^t  chalk 
mark  and  make  first  marriage. 
(1)  Marrv  together  usiiiq  o.iqht  turns  of 
marline  and  two  Inner  turns  hetween 
lifeline  and  air  hose,  then  tie  with 
square  knot* 

h.  Repeat  marriages  every  4  ft.  with  a 
4  inch  catenary  in  air  hose« 

Lightweight  hose  is  married  every 
3  ft. 

i.  Tlie  amount  unmarried  for  topside  hook 
up  is  determined  hy  the  distan<:!e  between 
air  manifold  and  communication  jack  on 
diving  station. 

i.  The  length  of  making  up  a  lifeline  and 
air  hose  is  determine*^  hv  tho  shin  or 
diving  command, 
3.   Pract  ioa I   Woi k 

a.  Kach  student  performs  procedures*  Ol>flerve  and  instruct    Each  student  will  make 

May  use  stiortened  piece  of  hose*  as  necessary.  up  lifeline/air  hose. 


ERLC 
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OUTiitNE  OV  INSTKUCTION 

U.  Placinq/Replacing  lk>ot 

1.  Failure  due  to: 

a.  Repeated  uae  of  lifellne/alr  hose. 

b.  Making  up  new  llfellne/alr  hose. 

2,  Procedures 

a.  Cut  a  atrip  of  16  canvas  l^**  wide 
and  47 *  long. 

b.  Fold  canvas  so'  that  both  sidei^  meet 
at  center* 

c.  Start  hoot  at  first  permanent  marriage 
on  llfellne/alr  hose. 

d.  Fold  boot  around  lifellne/alr  hose. 

e.  UtiingK needle  and  sail  twine,  sew 
canvas  tight  using  herring  bone  stitch* 

f.  Use  1/8**  line,  put  a  turks  head  at  each 
end  of  canvas. 

g.  Joak  canvas  in  water  to  tighten, 

h*  Paint  canvas  the  desired  color  code, 
before  It  completely  dries. 

(4) 


INSTRUCTOR  ACTIVITY     STUDENT  ACflVITY 


Use  actual  equipment  Observe. Take  notes 
or  T/A  necessary. 


as 


Demonstrate  with  piece 
of  pap^r. 


) 
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OUTLINK  or  INSTWIICTION 
1,  r I  act  leal  Work 

a.  If  equipment  noedinq  repair  is 
available  and  tinie  permits,  assist 
students  in  Goinpletinc|  task* 

C.   KepLace/Itep&ir  Jack  Plug 

1.  Failure  due  to: 

a<    Improper  handling 

b.  Improper  storage 
c*  Uuage 

2.  Procedures 

a*  Unscrew  gland  nut  at  rear  of  plug 
liousing*  * 

b.  Kenove  packing. 

c.  Remove  lock  nut  at  front  of  plug 
housing  with  spanner  v/rench. 

d.  Heat  plug  housing  to  soften  the 
sea-ling  com|M:>und. 

4 

F<,lide  pluy  ho^ising  back  on  cable  away 
from  cable. 


INSTPIK^TOR  ACTIVVV     STUOENT  ACTIVITY 


Observe  and  instruct  Coii^plete  procedures  for 
as  necesBdry.  making  boot  for  umbilical 


Use  actual  equipment 
or  T/A  to  explain/ 
demonstrate  procedures. 


Observe. Take  notes 
as  necessary. 


19"3 
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OUTI.II||^or  INSTUIICI'ION  INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 

t.  Itoosan  connections  to  plug  terminalfi 
and  remove  plug. 

g.  M«lt  solder  which  secures  stainless 
steel  core  in  the  anchor  plug,  and- 
remove  the  wood  screw  wedge  and  anchor 
plug. 

h.  The  cable  may  be  cut  bach  to  the  dam- 
dijed  end  and  communications  tested « 

i.  Ruaasembly; 

(1)  Slide  gland  nut  and  jack  plug 
housing  onto  cable. 

(2)  Hemove  the  two  outer  rubber 
coverings  tor  a  distance  of  about 
4  inches I  remove  the  rubber  cover- 
ing of  the  stainless  steel  core  ' 
also  for  4  inches. 

(3)  Separate  the  ex|>osed  strands,  ^ 
clean  and  tin  thnrouqhlV.  ' 


)  ) 


OlJTLtNK  OK  INHTHllCrnoN  INSTRUCTOR  AiTTTIVITY     STIJDKNT  ACTIVITV 

(4)  Slip  anchor  pi uc|  over  the  tin 
Btranda  and  core^  then  brin9  up 
as  close  as  possiblti  to  the 
rubber  covering. 

(5)  Distribute  strands  and  core  around 
oirciunference  of  hole  in  plug  and 
drive  in  wood  screw  wedge. 

(6)  Solder  the  steel  core  and  wedge 
st»cnrelv  into  anchor  plug.  , 

(7)  Cut  off  looBe  ends  of  stef^l  core 
even  with  anchor  plug  and  smooth 
with  a  file. 

(U)  Bare  ends  of  the  conductors  and 

V 

twist  toijother  into  two  pairs, 

\ 

red  with  green  and  black  with 
white. 

(9)  Form  an  eye  in  tl»e  end  of  each 
pair  and  solder. 
(10)   Pull  i)luy  housing  down  over 

ERIC  * 


) 


(HITLINP.  or  INSTRUCTION 


INSTRUCf^R  ACTIVITY     ^TUOENT  ACTIVITY 


(ID 
(12) 

(13) 
(14) 


anchor,  plug' as  far  an  possible. 
Lencjth  of  conductor  thoulri  be  • 
ditout  1/4  inch  out  of  plug  housing. 
Several  turns  of  flax  packing  should 
be  .inserted  Into  the  gland  and  gland 
nut  screwed  In  tight* 
Place  thin  leather  washer  over  con- 
ductors and.  attach  conductors  to 
plug  terminals  making  sure  that 
red/green  pair  is  connected  to  the 
side  terminal  and*  black/white  to 

the  center  terminal.  / 


Pour  melted  sealing  compound  or 
beeswax  into  open  end  o^  housing 
to  within  1/4  **  of  plug  seat. 
While  scaling  compound  is  still  soft, 
seat  t)ie  jack  plug  in  'plua  housing, 
iiiah'inq  certain  that  the  leather 
washer  is  properly  seated. 


ERIC 
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OUTLli:K  OF  INiiTKUCTlON 

(15)  i>crew  in  lockimj  nut  and  pull  up 
t  icjlit . 
3.  Pruoticul  Work 

a.   Kdch  iiiudent  should  perform 
procedures* 

T  J  1 .  Piunmary 

A.  Atisicjn  |>rrtct. ical  work  dependent  upon  time 

dnd  ^j(|ui  nnu^nt  availabi  I  i  ty « 
H.  Answer  (|ue:>l  ions 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Observe  and  inatruct  Student  repair/replace 
as  necessary.  jack  plug. 


Ask  questions  as  necessary. 
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NAVAL  SaUJOL  DIVING 

OivHr,  Uucoiui  Class  A^433-0022 

Security  Clearance:  Unclassified 

lesson  Topic:     11.4  Mk  V  Deep  Sea  Diving 

System  Non-Return  Valve 

5  1/2  Hours 

:nsthuctional  materials: 

U.S.  Navy  Diving  Manual,  Vol.  I 
Student  Guides  ^ 
Standard  Classroom  Equipment 
MK  V  Deep  Sea  Diving  System  Non-Hetum 

Valve 
T  Wrench 
Neets  Foot  Oil 
Scribe 

TERMINAL  OBJECTIVE 

!•     When  the  student  completes  this  course 
ho  will  he  able  to,  given  a  Mk  V  Deep 
Sea  Diving  System  Non --Ret  urn.  Valve, 
ly^rforin  the  following  maintenance  so 
that  the  equipment  may  be  used  in 
diving  operations:     Replace  the  stem 
and  seat,  and  replace  the  spring  and 
gasket. 

ENABLING  OBJECriVES 


AND  SALVAGE 

ENABLING  OBJECTIVES  (cont'd) 

of  the  specific  piece  of  equipment* 

b.  LIST,  in  writing,  the  tools  needed 
for  the  specific  repair. 

c.  EXPIJ^IN,  in  writing,  step-by- 
step  procedures  for  effecting  the 
repair  oif  replacement. 

d.  Orally  EXPLAIN  the  im[3ortance  of 
doing  proper  maintenance  to  include 
results  if  procedures  are  not  carried 
out  properly, 

CRITERION  TEST 

1.     Given  a  Mk  V  Deep  Sea  Diving  System 
Non-Return  Valve,  perform  the 
following  maintenance  so  that  the 
equipment  may  be  used  in  diving 
operations:     Replace  tlie  stem  and  seat, 
and  replace  the  ^spring  and  gasket « 

IlOMEWOIiK 

Student  Guides,  Volume  K 
Assigiunent  Sheet  11-4-lA 


I.     For  each  of  the  repairs/maintenance 
requirements  listed  above:  « 

a.     Orally  STATE  the  common  cause (s)   3 

J^t)*?*)  of  equipment  damage/failure/leak 

wlilch  would  lead  to  repair/rep  lace  men  t 
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OUTI*INE  OF  INSTRUCTION 
1  f  .  I'ieBeiitatioii 

A,   KeplaciiKj  yta:T,  Washer ,  Mpria<j  and  Gasket 

ot"  Lhti  Nun -Return  Valve 

1*   Tailure  due  to: 

a.  Improper  upkeeji. 

b.  Kxcessive  usaqe'    <^^^  worn  narts. 
2 .  Procedures 

rt.   Hainq  Bcrlbe,  remove  lecither  cjasket 
ttiw  Non-Return  Valve, 
luiiert  T  wrench  in  slot  or  upper 
ijuide  to  remove  stem  assembly. 

c.  Inspect  disc  and  sprimj.   Replace  if 
nuc:eBsary  * 

d.  Soak  all  parts  I  except  was)ier#  in 
V  i  necjar  * 

e.  Apply  Noets  Foot  Oil  to  washer « 
tp   Wipe  dry  then  reassemble. 

y.   NOTli;     New  type  Non~Ret:urn  Valves  ' 

\ 

need  only  new  cartridqe. 
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INSTRUCTOR  ACTIVITY     STUnfc:N'r  ACTIVITY 


Use  actual  equipment  serve.  Tuke  not»j 

or  T/A  to  demonstrate        as  necessary, 
and  explain  procedures* 


Demonstrate 


Ca r  t r idcf f *  has  i\ r row 
to  indicate  air  flow 
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OUTiaNK  OF  INrTUllCTTON 
3.   Practical  Vk^rk 

a*   klaoh  Btudent  perform  proceduros. 

1 1  r  .  Siiiiiniary 

A.  Assign  practical  work  dependent  upon  time 
and  ecjuii>nient  requlxements. 

B.  Answer  questions 
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INSTm»CTOR  ACTI^'ITY     STUDENT  ACTIVITY 


Observe  and  instruct  Fach  student  repair  a 
as  necessary  Non-Return  Valve. 


Ask  questions  as  necessary 


(3) 
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NAVAI.  SCIiCX)T.  DIVING  AND  SALVAGE 


Diver,  Second  Class  A- 4 J 3-00 if 2 

Security  (.'learaiice:     Unclai>ai  f led 

lesson  topic:     11.4  Mk  V  iioep  Sea  Diving 

System  Noii-Retiu-n  Valve 

S   1/2  Hours 

INSTUUCriONAL  MATKIUALS: 

U.S.  Navy  Divin^j  Manual,  Vol.  I 
Student  Guides 

Standard  Claauroom  Equipment 

Mk  V  Deop  Sea  Diving  System  Non-Iteturn 

Valve  ^ 
T  Wrench 
Neets  t'iXit  Oil 
Scrilie 

riiKMlNAL  OBJKCTIViS 

I.     Wlii^n  thu  student  coini>letes  this  cours^i 
hii  will  be  able  to,   cji vun  a  ^4k  V  Deep 
Sea  Diving  System  Non~Return  Valve, 
|)erforin  the  following  maintenance  so 
that  the  equipment  may  be  usee)  in 
divincj  operations:     Replace  the  stem 
ami  seat,  and  replace  the  sprii>g  and 
gasket. 


ENABLING  OBJECTIVES  (confd) 

or  the  specific  piece  of  equipnic^nt, 

b.  MST,  in  writing,  the  tools  needed 
for  the  specific  repair. 

c.  EXPIAIN,  in  writing,  step-by- 
step  procedures  for  effecting  the 
repair  ox*  replacement, 

d.  Orally  EXPLAIN  the  importance  of 
doing  proper  maintenance  to  include 
results  if  procedures  are  not  carried 
out  properly • 

CRITERION  TEST 

1.     Given  a  Mk  V  Deep  Sea  Diving  System 
Non-Return  Valve,  perform  the 
following  maintenance  so  that  the 
equipment  may  be  used  in  diving 
operations:     Replace  the  stem  and  seat, 
and  replace  the  spring  and  gasket. 

lIOMEWOitK 

Student  Guides,  Volume  K 
Assiqnintjnt  Sheet  11-4-lA 


KNABI.ING  OlUlimVKS 
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1.     For  each  of  the  repairs/maintenance 
t  tiitu  i  reiiien  t  s  lis  ted  above  : 
a.     Orally  STArt   Uie  common  causa  (s) 
.^^         of  equipment  damage/fai  lure/leak  1  Q^^^ 

^  ^\ic\\  wcnild  lead  to  repair/repl acement  ^ 


)  > 

OUTLINE  or'  INSTRUCTION 
IT .Prttacntation 

A.  Replacing  Stem,  Washer,  Sprlnc}  and  Gasket 
ofy.the  Non-Return  yalve 

1.  Failure  due  to: 

a.   Improper  upkeep •  ' 
KxceBsive  usaue'  worn  narts. 

2.  Procedurea 

a.  HBinq  scribe,  remove  leather  gasket 
fron  Non-Return  Valve ^ 

b.  Insert  T  wrench  in  slot  or  upper 
guide  to  remove  stem  assembly. 

c.  Inspect  disc  and  spring.  Replace  if 
necessary. 

d.  Soak  all  parts,  except  washer,  in 
.  vinegar. 

e*  Appl^y  Neets  Foot  Oil  to  washer, 
t.  Wipe  dry  then  reassemble, 
g.  t^OTE:     New  type  Non-Return  Valves 
^C)Cy  need  only  new  carfcridcie. 


* 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


Use  actual  equipment         Observe.  Take  notes 
or  T/A  to  demonstrate        as  necessary, 
and  explain  procedures. 


Demonstrate 


195S 

Cartridge  has  arrow 
to  indicate  air  flow 

(2) 
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OIITMNK.  OF  INrTHlirTTON 

i.  Picii:ticrtl  Work 

a.  Kiu:h  litudent  perform  procoiiures, 

111.  t^iuiuiiai  y 

A.  Aasiijn  practical  work  dependent  upon  time 

and  equipment  requirements. 
B-   Anbwer  questions 


)  _ 

o 

INSTUliCrOR  ACTIWITY     STUDKNT  AtTTlVITY  (J| 


Observe  and  inst!ruct  K<»ch  student  repair'  a 

as  necessary  Non-R^PUrn  Valvo. 

7 
/  > 
/ 
/ 


Ask  questions  as  necessary 

i 


(3) 
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4r*MNK  OK   INSTinirTlON  INSTRUCTOR  ACTIVITY     STUDliNT  ACTIVITY 

of  preuHuri zat  ion  up  to  3000  pBif]. 

(a)  Volume  at  cYlinc<^rs  varies,  but 
they  rrtngu  |ioin  7^12  cu  ft  ^ 
intern  .  volume* 

(b)  Should  contain  enough  air  to 
pressurize  the  chamber  to 
design  pressure  twice* 

(2)  The  secondary  (or  reserve)  air- 
supply  is  commonly  a  H* P. compressor* 
(a)  Should  be  able  to  take  the  ) 
chaml>er  to  its  working  pres- 
^  sure  at  a  rate  of  at  „least 

50  fpm. 

(h)  Usual 1v  connected  to  the  chamber 
:hrouqh  a  volume  tank  or  reducer. 
1^.  Both  reduce  the  hiqh  pressure  \ 
■4f*  produced  to  usable  limits. 

1.  Volume  tank  can «act  as  an 
emercjency  c^^tfy^e. 


(B) 
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(HIThlNI-   or    INSTUUCTION  INSTKUCTOR  ACTIVITY     STUI>KNT  ACTIVITY 

i.  (:»»<)  la  |>i  uaaiir  i  zed  air. 

(t;)   Alst^  ujjuil  ti>  <:hanje  the  primary 
ail   baiiKa  tt>   3000  psi. 
l«.   Ail   Supnlv  lAutiti    (M.I',   arut  I..H.)   must  be 

i  lit  tu\  hlai^k  . 
i:.   I'xhaust   lines  imuit  )h>  painted  silver  or 
a  \  iiiui  nnni. 

k 
i 

tl.   All   Hualitv  muiit  mt;t't   <:urrt;nt  staruiards 
»rHt  al)l  \s\\ci\  l.y  HUMKI). 

(1)  Oxytjiiii  20-il2*  hy  volume  Place  on  C/B,  use 

•  transparency  or  cliart. 

(2)  Carl>on  Dioxi.lu    (C02)   0.03  - 
O.OS*  hy  volume  oi    300-500  parts 

'  pel   mi  1 1  ion. 

(1)  ('arl)o  .    •.)iioxiiie  0.002%  by  volume 

or- 20  parts  per  million. 
(4)  Oil,  mist,  vapot  'j  milliyrains  per 

milliliter  max i mum. 
tS)  <)<loi   not  ob jectTohable . 
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(MITLTNK  (iJ*'  IMFTHIICTTON 

t?.  riuiitiher  iiiust  be  eduipood  with  11.  I*, 
saftjly  valves  sot  at  the  proper 
prt^ssiire  for  the  i^haintt*r« 
4.   Chai'ihei   l*ii>iny  Sytitum 

a.   Supply  IHping  System  in  referred  to 
iia  II- P.   from  the  flaisks  or  compres- 
iior  to  the  pressuie  reyulator,  and 
L.P.   rroin  the  reyulator  to  the 
c:hauihor  * 

(1)  lliijh  praaaiire  piping 

(a)   usually  made  of  1/2"  or  3/4** 
thick  wall  steel  pipe. 

(h)   must  he  tested  to  4500  psi 
(1   1/2  tinuis  3000  psi  woj 
in<i  presfuire;  . 

(2)  The  pressure  requKttor  is  a 

do  vice  tliat  reduces  If.  P.  air  to  . 
L.H.  air. 

{a)   Kndncos  3000pai   to  0-600  psi. 


IN.S'ri(ll(:T()F<  ACTIVITY     STUDPNT  ACTIVITY 
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Place  on  C/B,  use 
transparency  or  chart 
(See  12a  and  12b  this 
Instructor  Guide) 


(10) 


Show  on  draw/foij  of 
ciir  supply  ^ystuiti 
(Pee  12a  ajfid  12b  this 
Tnstructot  (iiiide) 


)  >  » 

OlITI.INi;  OK    lN:;TKlurTlON  INSTItUCTOH  ACTIVITY/    STUDENT  ACTlViTY 

Oi)  (;*:ncr.iny  I  hi:  weakest  point  in 
Lhci  ay  St  cm  and  imist  be  equipped 
wilt)  a  hypaua  in  case  o£  failure. 
(a)  Manufactured  hy  various  companies 
accordiny  to  NAVFAC  specifications 
(3)   how  Pressure  Pipinq 

(a)  Fabricated  from  I  1/2"  thick  wall 
steely  bronze  or  copper  pipe. 

(b)  Must  be  tested  to  900  psi    (1  1/2 
times  600  psi  workinq  pressure) • 

h.  Exhaust  Piping  System  is  commonly  made 

of  2^1/2'*  or  S**  qalvanized  f;teel ,  bronie 

or  copper* 
r.,  Oxyfjen  and  Helium  Dxyyen  Piping 

(1)  Doth  are  II.  P.  pipiny,  usually  1/^" 
N  l  .l).  ' 

(2)  l<t!tjul  at  i>rii  ai  t;  ct>iiunonly  tlie 
"lioii^> i  t a r*  type  available  from 
I  <>(li>i  <il  stock  . 

(11) 
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INSTRUCTOR  ACTIVITY     STUDKNT  ACTIVITY 


(J)  Manlfolii  iuttiiUi  th«  ohapi»^er  splits 

qas  into  demand  mas^a. 
(^onirol  Valve  ' 

(1)  Valvea  for  K)th  supply  and 
oxhaiist  * 

(2)  Located  wherever  needed  in  the 
syBtem  to  direct  air  flow- 

e*  (*ol*)r  Coiiiny  of  pi  piny  and  valves. 

(1)  Air   (II. or  li.P.)  Supply  -  Black 

(2)  Kxhaust  "  Silver  or  aluminum 
(J)  Oxygen  Supply  green 

(4)  llel iiun-Oxygen  -  Orange 
6.   Klet:ti  ical,   Mghtiii§,  and  Communication 

I- 

fiytitems 

a.  All  internal  chainher  wiring  must  meet 
Strict  design  and  installation 
rtMiu  i  r#^ment  s  . 

i\)  Must  be  heavy  duty  type,  either 
armored  cable  or  in  conduib.  ^ 


1 

Fhow  on  drawing  of 
air  Hupply  system 
(See  12a  and  I2h  this 
Intitructor  Guide) 


(12) 
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HIGH  PRESSUPE  AIR  FLASf<S 


PRffSSURE  t 
REQULATOP 


ROBULATOP 
SVPASS 


(0 


VOLUME" 
TANK 
BYPASS 


TC 
CHAMBER 
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ONE-WAV  CONTROL  SYSTEM  -  VALVES  OUTSIDE 
TWO-WAY  CONTROL  SYSTEM- VALVES  IKSIDS^  OUTSIDE 


CLOSED  VALVE 

OPEN  VALVE  ^ 

PEGOMPRESSIOK 
CHAMBER  OPEPAnOK 


UUTI.INB  Of  INSTKUCTION  INSTRUCTOR  ACTIVITY  STUDKNT  ACTlVrtV 

*        (2)  All  tiwitchos  «iiul  outlets  for  chambur 
must  l>ii  located  outside  the  chambeiT. 
(i)  No  appliances  or  service  mechanisms 
that  are  eleclricHlly  powered  insiide 
the  chamber, 
h.  (*ham!u!r  illumination  is  hest  accomplished 
hv  exterior  litihts. 

(1)  oldtir  cham))erH  may  have  interior 
liijhtini;  that  mtjet  these  requirements; 

( a )  pi  i!ssuri:iu  oo£ 

(b)  permanently  i installed 
(iz)   not  t  loui  tjscent, 

(d)  maximum  40  watt  bulbs  V!xf>lain  heat  build-uo 

v;ih^«  hiqher  wattaye 

(2)  Portable  exterior  liyhts  now 
aval labl e . 

c.  Chamber  Coimi.uni cat  ions 
(I)  J»ri.in*uy  Syulciii 

(a)  Oivur'a  Hf'producjer  in  each 
lock  -  a^iiiu;  as  Mk  V, 


(13) 
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INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 


(b)i>ivin9  aiai>lif*^r,  tjuided  radio 


or  llelle  models,   located  outside. 


c 


(2)  Secondary  Coiimiuni  cat  ions 

(a)  Leather/rawhide  or  lead  mallet. 
ilj)  Standard  Diver's  Hand  Signals. 
6.   Ilel  ium-Oxyyen  and  Oxyijen  Supply 

a.  r.as  ia  kept  in  standard  200  cu  ft  gas 
hot  ties. 

(1)  At  least  tvo  »)ottles  per  hank. 

(2)  At  least  two  hanks  of  each  gas. 

b.  banks  located  close  to  the  chamber. 

c.  Hcink  pressure  checked  prior  to  Kxplain  why  pressure  is 

.    ,  checked  prior  to  nornal 

iToimnenoing    living  operations.  diving. 

il.   I' i  ping  ia  high  i>rossute  as  previously 

oxplYiined. 


tiati  to  the  lUver  is  controlled  from 


(,)ut:>ide  the  chamber  with  regulators. 


Utjuuiud  logulaLor  iiiaskii  iiupply  the  b.P. 


gati  to  tlie  diver  as  he  needs  it. 


(14) 
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OUTl.lNi:  OF   INSTKtK  TION 

7.-  ('IiuiiiIk!!   Ctintitil  tiyHtem 


INiiTUUCTOIl  ACTIVITY,    yiUUKNT  ACTIVITY 
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Oi^Kjrani  one  and  two-way 
*  supply  and  exhaust  on  C/H# 

a.  All  Navy  chaiiihers  are  o(]uipped  with      or  u&o  transparency/chart. 

a  dual  system    of  control  valves* 

(1)  'i'he  "Two-Way**  t:(>nLrol  valves  allows 
OfHiratyioit  of  Hur  cluuiibor  from  iK>th 
insidti  and  oiifsitU?. 

(2)  I'ho  "(^lUi-Wav"  control  valv«  allow 
<i|>tiration  from  oiil.sidti  tho  otiamboi 

,  '  •  *  • 

oniv- 

I).  The  two-way  control  tiytitem  allows  ^ 

iiuixiimm  Mcxi)>ilitv        chumbor  operations. 

*      .  *  .  ■■" 

(I)  Allows  inside'  <)pi!rator  to  control 
«    dt.'sccnt   i\H  he  is   in  tlio  best  position 
to  inonitoi  pa t  i ents/[>assen(jers  • 

(a)  ^ijual  L</in(j  at  pressures.  .  ^ 

(br\  Keli et  depth  durincj  treatment.'^ 


(c)  oliSurvinVj  foL>^ possible  pr^issure 
•  •  intolerance. 

(2)  llf>on  reachinq  ru^si rnd  depths  outs j He 

(15) 
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OUTI.INB  OK   INh'TUllCTlON  .         *  lNSTRlK!TO»t  ACTIVITY     STUOKNT  ACTIVITY 

tiiiwloi  i:an  s»iift    to  onu-wav  RystoiM.     Thow  shift  from  two- 

.  way  to  one-way  control 
(d)  Froes  inBidn  tenrler  to  concern-      on  C/W,  transodirfincy 
^  or  chart. 

M  ate  on  |>rtt  i «nt  n/pasHenqers. 

(b)   iMdCus  huiiiun  x>f  decompression/ 

treatment  on  topsiile  personnel. 

'J.  One-way  control   Is  for  outside  tender 

use  in  controliimj  ascent. 

d,  Chamber  -fltand-liy"  position. 

(1)  Chamber  valves  are  always  in  the 
/'      ^       -      stand-by  i>oQition  when  the  chamber 

^  (a)  Provides  for  rapid  descent  in 

the  event  of  an  emerqenby. 
(h)   Standby  p<»sition  is  same  for 
all   Navy  crhainbersa 

(2)  Outsitie  the  chamher:  Illustrate 

(a)  All  one-way  valves  -  closed 

(b)  All  two-way  valves  -  open 

(3)  Inside  the  chaiiihor 
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OUThlNI^  Of   INliTUlK  TION  1  NiiTHUCiOU  ACTtVI'i'Y     STUDKNT  ACTIVITY 

(it)   All   { w<*- Wiiy  ^v<il  vtjji  ^  4:/<>iie<i 
^  (h)    i:«|iia  1  i  zat  i  (Ml  v«tlv<i!ii  oloBod 

H.   KiH^oiiipi  i'.s^i        i'liaiuhi.i  ilali-ly  aiut  Maintenance 
I*    ilH|h  i'lf'SSiiti'  ail    i  iu:ri'a:>«^s  t  ho  poBslhility 

ii.   A  <-ha;n»M*r   fiits  can  tjiow  ui>-  to  6  times 

Kxtii-iiM^  fMut  ion  riniil         t  aJ'en  wluinever 

(1)  No  f  i  1 11  or  tiiu  [>r(>(iuc:i  ny  luaLerial. 
(i')   Matches  oi  Xitjhtc^r 
(h)    l.iijhted  citjiinitteb,  ciqars, 

pipes  or  any  c^u^n  tlame*  * 
(c)'N(>  portable  eiecirio  appliances 
.  tutjardlotis  of  power  rating, 

(2)  Kxclucie  all  unnecesHary  cortbustible 

itwi  t\':  I  1  a  L  . 

i 
t 

^  (a)  Volatile  hydnK:<ir bon  licniidH  v/iih 

lov/  flaHli  r)oints  such  as: 

(17) 
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OUTLINK  OK   INSTUIK  TION  INSTRUCTOR  ACTIVITY     SWnflllT  ACTIVITY 

1.  Ca HO  11  no  '  ,  ' 

-r,  --  ^ 

2.  Alcohol  untl  alcoholic 
solutions 

(b)  Oil a  or  combust i hie  lubricants  | 
which  may  combine  explosively 
with  oxycjen  un<ler  pressure. 
(3)   Have  pausun<jer£i  remove  static-^ 
'  intiuciny     clothincj  prior  to  entry 

into  the  chi^mbei^ 

(.%)   •'Hiiuble  Knit"  fWnthetic  garments 

(b)  Nvlon     or  Wool 

(c)  No  shoefi  worn  at  any  time 

I V)   Proviilc  the  chamber  with  flame 
proof  bedding  material. 

(a)  Only  that  which  is  necessary 

(b)  No  wool  or  u^nthetic  blankets 

(S)    insure  tjiat  there  are  no  chemical  * 
fire  extinguishers  inside  the* 

chamber.  ^    ^  1^  ^ 

.   2>)'^'t  ■         -  '  

•  (18) 
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^rtlNE  OP    INyTUUCTlON  INSTUUCTOH  AC'PIVrTY     STUOK.NT  ACTIVITY 

c.   Ket:|»  wator  fuul  aaml  l»iu:KeLa  insidfj 

*1,   Viut^^  "Harnincf**  suiii.s  |M)iito<1  in  full  \ 

2,  (•harilu*r  Mainttinanoe  ^ 
a.   Pl<iiif^e(1  Mrt intenancti  SvsLen  (Pf^S) 

inc  1  lulus  Rt»coin|*rtitiH iun  Chambers •  ^ 
h.  Clianiber  Paint iny  C 

(1)  Only  one  coat  of  paint  on  inside.       FSN*s  on  C/n,  tr4i>sparency 

or  chart 

(rt)    It  in  doubly   remove  old  paint. 

(b)  Repaint  with  tire  retardant 
paint  only  (FSN8010-577-4739 

o 

MIL-P-17970)  or  etfuivalent. 

(c)  Uae  only  one  coat  of  primer 
(PSN  aOlO-165-8557  rr-P-645) 
or  eciuivrtltint. 

(2)  Kxtiulor  Hiirface  may  have  one  primer 
coat  and  2  coals  of  v^hite  or  qrey 
(Ml b-F-J  7972) . 

erIc  - 
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m»lHE  or  INSTMIICTION 


INSTKIK:tOR  activity     STUDKNT  ACTIVITf 


c.  Air  tiysLems  are  ala  »  on  I'HS  schedules. 

d.  (;au<juH  are  iiheci.ed  and  tested  annually. 
C.  Chaniljer  Oporatioii  TeichnA(jne 

I.  Prottiiui  I  nation  Phaao 

a.  4$Miiut  liuvo  a  qualified  tender  inside 
diirincj  any  chamber  operation: 

(1)  Salvage  or  Ile02  niviny  Officer 

(2)  Master  Diver 

(J)  Diving  Medical  officer 

(A)  Mt>dical  n«?ep  fiea  Diving  Technician 

nM8491, a492, 8493/5111 . 
(S)  Saturation  Diver  or  First  Class 

Diver. 

h.   Passengers  must  remain  in  an  uncramped 

comfortable  position, 
c.   i^ationta  should  he  lying  in  the  prone 
position  whenever  possible, 
"d.  The  hatch  is  secured  with  "doys"  on 
the  doors.  2<)0f) 


Illustrate  on  C/B, 
transparency  or  chart. 
May  also-  use  actual 
equipment. 
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LINK  or  /TFRil'KUCTlON 

Th'i  tender  a^coitajnti  that  all  rulers 
i%io  ••leaily  to  l<*avc  the  surface**  anci 
notifies  the  cMitside  tender  of  the 
ftict.    (In  nase  of  t^mertjiincieH ,  i.e* 
ijdr»  cMiihol i sm^  respi ratorv  distress, 
iir   insufficiency,   this  procedure 
may  he  eliminated), 
f ,  The  inside  tender  tlien  hetjins  to 
apply  pressure  to  the  chamber. 

(1)  (*l>serve  pasnenyers  closely  for 
any  ditficulty  in  equalizing 
pressure. 

(2)  If  difficulty  is  noted,  stop  the 
ascent  and  ^Miie  back  up  a  few 
feet  to  allow  ecjualizatioh , 
then  contirtutt. 

rK)TK:     f  the  same  indivi<Uial  continually  has  dif  ficulty 
ei|ua)izinq,   it  nav  become  necessary  to  place  him 
in  the  outer  lock  tor  removal  rather  than  alx^rting 
the  entire  run* 


INSTKUCWR  ACTIVITY     f?TUOKNT  ACTIVITY 
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OUTLINE  OF  INSTRUCTION 

cj,  Thn  rata  of  descent  in  most  casea  is 
25  KPM,  hut  this  nay  he  speeded  up 
or  slowi^d,  depending  upon  the  cir- 
iUiinatances. 

( 1 )  Ga  s  ein)x^  1  i  sni 

(2)  Pespi ratory  disEress 

(3)  Deep  training  dives 

h*   If  patient  is  to  brea^ijlg ^oxygen/  he 
bhould  begin  doing  so  before  leaving 
the  surface  on  Table  5  or  6. 

i.  When  the  desired  depth  is  attained, 
the  outside  tender  switches  the 
control  system  from  two-way  system 
to  the  one-way  system  by  securing 
the  two-way  supply  valve* 

j.  Outside  tender  now  has  operational 
control  of  the  chamber, 
2«  Potton  Phase 

a,  \/ei>t ilatlon  of  the  cliai 


INSTRUCTOR  ACTIVITY     STUDENT  ACTIVITY 
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INSTItUCTOK  ACTIVITY     Sa»ynKNT  ACTIVITY 
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(!)  (Null  iiuious  viintinij  is  best  but 


has  ill  sadvantdtjus  : 

E:xi:eBti  i  vely  loud;  niay  produce 

hearliuj  daiucuje . 
(bj   May  bO  cin  excesbivo  dtsmand 

on  a  liiiiitud  air  supply. 
(2)    Intermittent  vent i Id t ion,  according^ 
to  the  following  requirements  is 
cc>inj?^nnTY^is€id ; 

(  i)  WJien  air  or  lle()i>  is  in  use: 

2  cu  ^"t  iJ^r  minute  for  each 
Plan  at  rttst. 
2.   4  cu  tt  per  minute  for  each 
man  not  at   rust   (e.g. tender) 
<b)  When  oxygen  \n  in  use,  the  ex- 
haled 02  is  (ixhausted  through 
the  demand  mash  directly  into 
t  hi-  chamber  atmosphere,  which 
will  lead  to  high  levels  of 
02  quickly. 


2')oq  (23) 
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ou^rii^Nii  OK  instuix:tion  instructor  activity    stuctent  activity 

^  l^.  Use  12,5  cu  ft  per  minute- 
for  each  man  at  rest. 
2.   25  <t!>^ft  pcr^  minute  for  each 
man  not  at  rest* 
(  J)  ProvlcUi  standard  stocJr  ear  protectors 
tot  each  chnmher  occupant  FSN-2RD-4  2A1- 
759-3290-LF50.   Inaure  that  a  small  hole 
(1/64*')  has  been  drilled  in  each  ear 
piece  to  prevent  possible  external 
ear  squeeze. 

) 

(4)    In  chambers  where  02  levels  can  be  ^ 
continuously  aionitered,  provide 
ventilatiou  to  Keep  p2  level  below 
22.5*.  , 

|5)  Where  calculation  of  c^anflher  ven^ 

ti  lection  hdH  not  hoen  rnade^  a  standard 

rixXt^  of  ihuinb  may  bo  applied: 

(a)  Vfint  one  minute  out  of  five,  when 

usinq  air.  ' 
O 


! 
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Oin'l.lNIi  Of   INfiTRUCTloN  .  INSTRUCTOR  ACTIVITY     STUI>hNT  At:TlVlTY 

(h)  Vent  two  minutua  6ul  of  five 

r 

when  ou  02 . 
(t:)  l»ioviile  luaximujn  air  flow  throutjh 
the  chamber  v/hen  venting  with 
this  procecUue . 
(6)   Mechanics  of  Ventilation  Oeinonsitiate 
(a)  Slowly  open  t^haust  valve 
(h)  Hold  dc^pth  by  opening  supply  ^ 
s  valve. 

(c)    liKTieasti  the  volume  of  air  moving 
through  the  <;haiMher  hy  continuing 
to  opon  the  exhaust  and  balancing 
the  depth  with  the  supply  valve. 
((1)  Secure  t  ho  vent  by  slowly  clOHing 
the  exhauat  valve  and  the  supply 
valvri,  while  holding  depth  steady, 
h.  Heforti  leaving  the  bottom,   insure  that 
the  '•dogs'*  are  reltiaaed  on  the  chamber 
door  - 

2.)M 


OUTLINE  OK  INSriURVnON  INSTRUCTOR  ACTIVITY     JiTUDRNT  ACTIVITY 

AuceiiK  Hhaai*  riemunstrate 
d.   AKrtnt  aiul  all  stoiiB  are  controlled  hy 

the  outside  tender  usinci  the  one-way 

con  t  ro  1  '  My s  tern . 

Itate  of  ascent  depends  u|^)n  the  use 
of  tht;  chdiiiher. 

(1)  Oxygen  treatment  tables  -  1  fpn 

(2)  Air  Treatment  tables      I  ninute  "  - 
between  stopa*  . 

(J)   Surface  Decon*i>ression  ^  ^ 

[ 

(a)  02  -  20  fpm 

i 

(b)  Air  -  60  tpm  / 
•  (4)  Air  decomr>reHHion  -  60  fpm 

c.  Upon  arrival  at  a  decompression  stop, 
ventilate  the  chamber. 
4.  ••'imekeepina  durinq  chamber  Of>erdtlons 

a.  Outside  tender  timen  a J 1  evolutions 
With  tv/o  stop  watches.  ' 

b.  IV) th  watches  are  stopped  and  started 

2012 


*^ 

t  htt  Siiiio  tinio.  i><)  not:  ii^u  one  watch 

—   r-ft   

tot  t>iiit  pdi  t  c»f  i\Mi  t^vol ill  iuii  unci  one 
wati:h  for  tolal   lime  uf  divt*. 

(1)  5ltart  both  wat  tjlu^s  upon  le^aviny  .  ' 
the  surirac:e« 

(2)  l)'|K>n  roacrhiiuj  the  hrttoin,   notify  ' 
loij  keuiHtr  of  lUf.scent  l:ime.  Both 

vMt<:ltes  lumain  ruDninq. 
(  \)   vMmmi  IcfWinq  tUii  lK)tt.c)iii: 

(a)   iito\i  and  start  »)C)th  watches. 
(»>)  Notify  IcHj  ktioper  of  total 

hot  tym^  I  iiiu.^  ^  *  i 

(4)  c\>nt;.'ol  i  <U  u  at  nncttiit  hy  slowing} 

or  npeoiliny  np  aiicent  with  the  one* 

Way  exhdiiut  valve* 

NCiTfa::  Whuii  at^cencUncj  at  one  fpni  on  the  oxygen  treat- 

iutif\t  tables,  do  not  slov/  the  ascent  to  compensate 
for    lost  time.  Stop  the  chaiuher,  Viiptilate^  and 
allow  the  time  to  catch  up,  ^ 

(5)  U|>on  arrival  at  the  stop,  »top  and  Htart 
thci  watchtis,   inform incj  log  Keeper  of 

2ot 
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•  *  « 

eldpstifl  time. 

(6)  i'fho.n  leaving  the 'stop,  again  fltop 
ami  st<«rt  the  watches.  Repeat  the 
procuduru  for  each  stop. 

(7)  Uf)on?.  arrivcll  ,on  the  surface,  stop 
the  watches  and  inform  log  keeper 
of  ascent  time  from  last  stop  to 
the  surface. 

o.  ^Iwayij  use  2  stopwatches  In  case  one 
breaks  or  stops  runniiuj. 
5.   l^t'  and  records  for  cham)>er  operations 
a.  A  log  must  be  kept  of    any  and  all 
events  during  t:haml>er  operations. 
(I)  HecomDreasion  treatments 
•         (?)  Pressure  and  o2  Tolerance  teats 
(J)  Surface  n«^uoinpreasion 
(4)  Any  other  iis«^  of  the  chamber 

including  chaiiitx^r  and  qauqe  tests. 
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<xm..NK  OK  .N.srmK"...«N    ,         .  •  in.s,.«u^.wr  AClT^.i-y   sroDENT  Acr.viry 

l».  The  ItMj  iMusi.  ucc»irat.tj jy  record  all  evunts      '         •  '  ' 

ol   tin  operation.  .  .  . 

,  (1)   Nuni*,',  rale,  SSAN  6f  aU  occiipantH.      .Put  tixanplo  on  C/li' 

lov   I.      •  ^*  \  *^      or  use  transpaieiicy 

(2)   Puipoae  of  file  operation.  '  ^ 

(J)   Names  of  all  (jeiHoniiel  oiitfiide  the 
ciiamher .  '  • 

0>)  Divino  JUuu^rv i sor 

c 

(i-)  nivinti  Offict.'r.  •  ^  • 

(ii)  CNiiiifii  «iiiS(M  OptTrt tors' 

(tf)  Any  <nlu?r  ptfruoiinel  connected 

(*»)  Cliioiiol(HUi:a!   ntconl  ot  events  ds 

(a)  Ascent,  descent,  l^ottom  ^nd 

.stop  til  ten. 
(h)  Personnel   locrkintj  in  and  out. 
(c)  Time  oxytjen  breathinc}  started 

airi<*  tf topped.  *  • 


ERIC 
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((1)  Any  inf«>i  mat  ion  fmrtinent  to 
the  operation. 
(5)   All  timeti  are  recei veil  from  outside 
tender t  or  the  individual  responsible 
for  timing  of  events, 
16)  Accurate  record  keeping  is  essential 
as  the  log  is  an  official  document. 
I).  Practical  Applications  of  Chamber  Operations 

1.  The  followiny  stations  will  be  manned  by 
students  during  uach  chamber  run: 

a.  Chamber  Operator   (outside  tender) 

b.  Phone  Talker  ^ 

c.  liOq  Keeper 

d.  Supervisor 

2.  Practical  Performance  hy  all  students 

r 

a'.  Chamber  Operator 


Monitor  student  acti- 
vity and  assess  trf»in- 
ee  ability. 


(30) 


1.  dheck  for  adequate 
air  supply-. 

.  a.  Primary 
b.  Secondary 

2.  Pressurize  chamber 
to  60  feet.  _ 


2')!  7 
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c»  Phone  Talkor 


INSTWK^'fDR  ACTIVITY     S'lllDKUT  ACTIVITY 


For  steps  4  and  5, 
have  trainoG  ox-^ 
plain  whore  rates 
of  ascont  would  he 


a*  Doij  floors 

Start  watchos 
c.   Instire  profwr  seal 
(3.  noBroiiL  at  75  fpm 
to  60'   iisiiiq  one-way 
sys  tcMn. 

e.    I  nfoiin  t  imo  koe|)or 
of  t  ravol   t  i  ino . 

3 .  On  lK>ttoiii,  vonti  1  ate 

chamber . 

a.  Uj3c?  |>rop<?r  vcMit  na- 
tion procedure's  • 

Maintain  dopth  j_ 
one  foot- 
c.  Stop  and  start 
watchf*s  when  leaving 
bottom. . 

,     d.   Tpform  lo*j  keeper 
o     tot.«l   tiottoin  time, 

A  .  r  scoiul  t  roin  60  *  to 

•50*   at  rate  of 

5 .  Ascend  from 
40*  at  10  fpm* 

6.  Ascend  from  40" 
surface  at  60  fpin« 
7  *  Inform  loy  keef^r  of 
total  travel  time* 


I  fpin. 
SO'  to 


to 


Monitor  and  assess 
ability  ^ 


1.  Accurat<iJly  record  all 
ti'rr?s  ylven  by  operator* 

a*  T,S  time  from  24 
hr  -clock. 

"^b.  Add  times  qlven  to 
th'^s  time  so  that  all 
time  notations  in  loy 
are "by  24  hr  clock. 
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K  Relay  ail  messaqes 
cioincj  in  and  out  of  cham- 
her  usincj  i^rimarv  coinm. 
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